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1 
THE NATURE OF THE STUDY 


The passing of the Hospital Insurance and Diagnostic Services (HIDS) Act 
in July 1958 was a milestone in the evolution of health insurance in 
Canada. The legislation enabled the federal government to negotiate 
separate cost-sharing agreements with each province for  provincially 
administered hospital insurance. Programs that met certain reasonably well 
specified objectives and criteria and that covered acute treatment and 
convalescent and chronic care in approved hospital facilities were eligible 
for the federal contribution. Constitutionally, health is clearly a matter of 
provincial jurisdiction, and the provinces were to take part in the federal 
scheme voluntarily; however the financial implications effectively deprived 
the provinces of any real opportunity to refuse to participate. Ontario 
joined the program on 1 January 1959. 

The resulting federal-provincial hospital insurance agreements were 
the culmination of a long series of efforts to find solutions to the 
increasingly complex problems of financing hospital care. There had been 
a gradual replacement of direct patient payments by an assortment of 
voluntary, commercial, and government plans, and the enactment of the 
HIDS Act sped up that trend. 

The four main principles and conditions underlying the hospital 
insurance program are: 

1 Comprehensiveness: all inpatient and outpatient services to which the 


1 As far back as 1934, Newfoundland began a combined program of hospital 
construction and prepaid medical and hospital care in outlying areas, 
known as the Cottage Hospital Plan. Saskatchewan introduced the first 
province-wide hospital care prepayment plan with universal coverage in 
1947. Two years later British Columbia introduced a universal cover- 
age hospital insurance’ scheme. Alberta began grants-in-aid of 
municipal prepayment plans for hospital care in 1950. For a review of 
these developments see Royal Commission on Health Services (1964) and 
Taylor (1978). 


residents of a province are entitled under provincial law are to be pro- 
vided either without direct charge? or subject to authorized 'copayment' 
charges. 
2 Universality: provinces must make insured services available to all 
residents of the province. 
3 Accessibility: the provincial law must make 'provision for insured 
services in a manner that does not impede or preclude, either directly or 
indirectly, whether by charges or otherwise, reasonable access to insured 
services by persons entitled thereto and eligible therefor’ (HIDS Act, 
Subsection 3(2) (b.1)).3 
4 Portability: the provincial law must 'make provision for the payment 
of amounts to hospitals in respect of the cost of insured services, and the 
payment for insured services provided to residents of the province who 
are eligible therefor and entitled thereto by hospitals that are owned or 
operated by Canada or are situated outside the province' (HIDS Act, 
Subsection 3(2) (b)). 

All the provincial hospital insurance plans are publicly administered, 
though this was not explicitly required under the HIDS Act.# 

It is evident that the political philosophy underlying the emergence of 
this comprehensive, universal ‘social insurance' scheme was that hospital 


?; The provincial plan could have a premium system if the premiums were 
not related to specific services, i.e. did not constitute a charge 
payable for the use of hospital care by patients. The premiums were 
thus a form of tax. Three provinces have had authorized charges for 
hospital care from the very beginning of their provincial plans. 
Ontario had no authorized charges for hospital care until 1978. Each 
province also imposes rather modest per diem ‘differential charges' 
for private and semi-private hospital rooms. 

S "Reasonable access to insured services’ is not so much contingent on 
whether or not a provincial law imposes authorized charges as it is on 
the amount and manner in which they are applied to users of insured 
services. There was no indication in the legislation as to what might 
constitute a charge that impedes or precludes reasonable access to 
insured services. Access to insured services is also influenced by 
the physical supply of services and their proximity to insured per- 
sons. Obviously, availability might be viewed as the paramount factor 
in judging the question of reasonable access, but this condition in 
the HIDS Act was never intended to regulate a province's hospital bed 
supply nor to control the location of hospitals providing insured 


services. Local public and professional capital and operational 
planning are the principal influences in that regard. 
4 Public administration was, on the other hand, explicitly required in 


the case of provincial medical insurance programs under the Medical 
Care Act of 1968. : 


services should be readily accessible to all on the basis of need rather 
than ability to pay. The most significant economic implication from an 
individual perspective is that it offers publicly funded prepayment of the 
costs of hospitalization and thus, with the exception of small and widely 
scattered direct charges to patients, the removal of private risk-bearing.° 
But has Ontario's scheme succeeded in providing equal access to hospital 
services? 


The nature and scope of the study 


The principal objective of this study is to answer the following questions 
empirically: in Ontario in 1974-5, who used and benefited from the pro- 
vince's hospital insurance and to what extent? In particular, how were 
use and benefits distributed across socioeconomic classes and were the 
characteristics of those classes determinants of that distribution? 

The precise scope of the study is best elucidated in the context of 
broader evaluations of the objectives of public insurance. Barer, Evans, 
and Stoddart (1979) suggest two ‘health insurance objectives' (p. 20) for 
public insurance, namely 'risk reduction' and ‘wealth transfer.' We shall 
evaluate Ontario's hospital insurance program indirectly according to each 
of those objectives. 

To measure the success of an insurance program in reducing risk, 
one needs information on the distribution of expected expenditures and 
private insurance coverage by socioeconomic class before the program was 
introduced. Our more restricted look at expenditures after universal 
insurance was introduced allows us to ‘calculate the extent to which 
various groups [would] be worse off if the program were eliminated, 
ceteris paribus (Manga 1978, 13). It thus makes possible a snapshot of 
the risk-bearing role of the Ontario program. 

At the broadest level, the wealth transfer objective could be 
evaluated through a differential or local fiscal incidence analysis,® which 


5 It also increases the availability of care, since the insurance plans 
ensure a relatively stable source of income and financial support for 
hospitals, which, at the time of the HIDS Act, were experiencing 
considerable financial hardship (Taylor 1978). 

6 For a good definition and description of what is entailed in these 
studies see Musgrave and Musgrave (1976). Such studies invariably 
confront numerous and complex statistical and conceptual problems, so 


would measure the redistribution of wealth among various socioeconomic 
groups, when both the monetary value of the hospital services and the 
costs of financing the program are incorporated into wealth. Subsets of 
this type of analysis might look only at the change in tax incidence or 
only at the change in benefit incidence. The latter would entail an 
examination of changes in the distribution of hospital services (and costs) 
across socioeconomic groups resulting from the introduction of public 
insurance. This may be further disaggregated into separate examinations 
of the benefit incidence before and after the program began. Our study 
examines the utilization and cost incidence of the Ontario hospital 
insurance program for one year. This may be viewed as a _ benefit 
incidence study under the assumption that the benefits of the program to 
families are represented by the ‘dollar value of [hospital] services paid by 
the program on behalf of the families' (Beck and Horne 1976, 76). The 
question of who pays for the program is not addressed, and therefore no 
effort is made to estimate 'net' winners and losers. 

Thus, this study makes a cross-section (static) analysis of who used 
and benefited from the hospital insurance program in Ontario over a 
twelve-month period during 1974-5; to borrow the terminology of public 
finance once more, it is a benefit incidence analysis rather than an expen- 
diture incidence analysis.’ While a case may be made for including con- 
sumption externalities in the evaluation of benefits, we assume that the 


much so that some authorities are highly sceptical of their validity 
and merit (Bird and de Wulf 1973, Meerman 1978). Other equally 
renowned scholars believe them to be meaningful and relevant to 
government policy (Gillespie 1979). Stuart and Blair (1971) made a 
local fiscal incidence analysis of the Medicaid and Medicare programs 
in the United States. For other relevant literature pertinent to the 
United States see Keintz (1976); Feldstein, Friedman, and Luft (1972); 
and Wilensky and Holahan (1972). Studies in a Canadian context 
include Lindsay (1978), Morreale (1978), and Boulet and Henderson 


(1979). 
ri For an excellent description of what is involved in the latter studies 
see McLure (1974). Expenditure incidence examines the effect of 


public expenditures on all private incomes. For example, we would 
have to look at how the implementation of hospital insurance plans 
affected nurses' incomes, doctors' incomes, the incomes of firms that 
supply the technology and materials to hospitals, and so on. Benefit 
incidence analysis, on the other hand, looks more at the narrower 
issue of who receives the services provided by public expenditures 
(i.e. the hospital insurance plan) and estimates the monetary value of 
the services provided to patients. 


recipient of hospital care or the recipient's family is the sole beneficiary. 

There are two serious difficulties that are likely to plague benefit 
incidence analyses of hospital insurance programs: (1) the absence of the 
requisite data base, particularly one that permits an allocation of hospital 
care to appropriately defined and described beneficiaries; and (2) con- 
ceptual and data problems relating to benefit measurement, specifically, 
information sufficient to place a monetary value on services provided to 
patients. 

With respect to the first difficulty, we conducted a household inter- 
view survey to develop a micro-data base, including important socio- 
economic, demographic, and income information on a sample of Ontario 
Health Insurance Plan families. The survey data were merged with 
hospital use records of the Ministry of Health to generate a data base 
sufficient to permit an incidence analysis. The establishment of the data 
base and related matters are discussed in Chapter 3. 

When estimating the monetary benefits of hospital services from data 
on use, one is tempted to use readily available data on average cost per 
day or per case. The inadequacy of such measures is acknowledged even 
by their users. In order to convert our data on use into viable measures 
of benefit incidence, we use a number of cost weights, including dia- 
gnosis- and hospital-specific inpatient marginal costs of care, per case and 
per day, developed in Barer (1981b). Chapter 3 provides a brief des- 
cription of the method. 

Chapter 4 contains the heart of the benefit incidence results. 
Hospital use and benefits are reported by income class, age of head of 
household, and family composition, and tests are used to identify statis- 
tically significant differences in use or benefits across these groups. 

Finally, recognizing that benefit incidence results imply nothing about 
causality, we devote a large part of this study to a causal analysis of 
hospital use. Before the introduction of comprehensive hospital insurance, 
many official and independent studies showed that hospital use was 
positively related to socioeconomic status and suggested that income was an 
important determinant of access to hospitals.* With the advent of public 


8 By far the best source of Canadian evidence is the Canada Sickness 
Survey 1950-51, prepared jointly by the then Dominion Bureau of 
Statistics and the Department of National Health and Welfare. A 
cursory review of the literature on hospital use may be found in 
Chapter 5 of the present study. 


hospital insurance, one may well ask whether or not the pro-rich use 
differential is eliminated. Do the poor indeed use more hospital services 
than the non-poor when other potential contributory factors are taken into 
consideration? Does income continue to be an important determinant of the 
use of hospital care? 

Although we are unable to compare the relative importance of explana- 
tory variables with and without insurance, the analysis in Chapter 5 does 
provide evidence on the role of these variables when there is universal 
public insurance and no direct charges (the standard economic’ price 
variables).2 Various dependent variables (including the benefit measures 
noted above) are related to income and other socioeconomic and demo- 
graphic variables. Here, too, serious difficulties had to be overcome. In 
this stage of the study, the difficulties were statistical and were related 
to the 'appropriate' estimation technique. The two-stage method adopted 
(Chapter 5) distinguishes between the probability of admission and the 
subsequent period of inpatient care. The appendix provides a detailed 
justification for this choice and an empirical comparison with other methods 
that have been used in past analyses or that were considered and rejected 
as unsuitable for the purposes of this analysis. 

Finally, Chapter 6 summarizes the findings, discusses their implica- 
tions for government policy, and makes suggestions for further studies 
and analyses of the consequences of public health insurance. 

In short, this study addresses a set of relatively straightfoward 
questions: In Ontario during 1974-5, (1) what was the pattern of hospital 
use by socioeconomic class? (2) what was the pattern of benefits from the 
hospital insurance program by socioeconomic class? (3) in the absence of 
direct charges, what characteristics (if any) of different socioeconomic 
classes explain the variations (if any) across those classes in hospital use 
and benefits? 

Unfortunately, only the questions are straightforward. We begin in 
the next chapter by reviewing the literature that has shed light in the 
past on questions (1) and (2). 


9 The distinction between an incidence analysis and a determinant or use 
analysis is the one made in an earlier study that examined the same 
issues for Ontario's medical insurance plan (Manga 1978). 


Z 
A REVIEW OF THE EMPIRICAL LITERATURE 


Perhaps the greatest sources of scepticism about the attainment of equality 
in the use of health services as a consequence of free universal insurance 
are studies conducted mainly by medical sociologists. They point to a 
number of attitudinal and behavioural characteristics of the poor and to 
features of the delivery system that, many have argued, are more 
important in determining the use of care than financial variables. Some of 
the factors cited are lack of knowledge and education about the symptoms 
of illness, ignorance of the availability of health services, relationships 
between medical personnel and patients of low socioeconomic status, the 
complexity and impersonality of institutions, problems of communication, 
the middle-class bias of health professionals, and a lack of integration and 
co-ordination with other social services, as well as certain racial, ethnic, 
religious, and life-style characteristics. Reviews of this literature may be 
found in McKinlay (1972) and Anderson (1973b). There are also a number 
of extensive bibliographies on the correlates of use; see for example Aday 
and Eichhorn (1972), and Freeburg et al. (1979). 

Many have argued that the mere removal of financial obstacles to 
health care will not greatly affect the traditionally lower use of care by 
the poor. Supplementary programs directed to the poor are necessary, 
they believe, including a variety of social services and educational pro- 
grams. Furthermore, ‘because of a drastic mismatch between medical 
organization and lower income life-styles, the extension of quality care to 
lower income groups requires a radical reorganization' of the health care 
delivery system (Strauss 1969, 146). 

Clearly the reasons why people use hospital services are complex, 
many-sided, and not yet well understood. The vast literature on the 
correlates of use attests to the impossibility of addressing all aspects in 
one study, so our focus in this chapter is limited to an examination of 


empirical studies in the United Kingdom, the United States, and Canada 
that have ventured to answer the same straightforward benefit incidence 
question that we have asked. That is, we limit our review of the litera- 
ture to the studies that examine the pattern of hospital use or benefits by 
socioeconomic class under publicly funded hospital insurance. It should be 
noted that ‘socioeconomic patterns of hospitalization’ is a much broader 
issue, which includes patterns of use under all methods of financing, 
public and private. By focusing on public insurance settings, we have 
deliberately narrowed our literature review to the studies most directly 
relevant to the empirical setting for our own study.! We do, however, 
include for consideration a small number of empirical studies of publicly 
funded programs, which, while not examining explicitly benefit incidence 
under public hospital insurance, at least suggest or imply what the 
patterns are likely to be. 

The hospital insurance component of the National Health Service 
(NHS) in the United Kingdom has very much the same principles as the 
hospital insurance plan in Ontario. The most important of these principles 
are unlimited access to all medically necessary hospital care free of direct 
charges and universal coverage of all residents on equal terms and con- 
ditions. This principle is not seriously vitiated by the existence of a 
relatively small number of private hospital beds that serve those who 
prefer and can pay for such care. Thus the benefit incidence con- 
sequences of that aspect of the NHS are particularly relevant to this 
study. 

The U.S. programs are quite different in many important respects 
from the Canadian program: most notably they rely more on patient 
charges, and they are not universal. They are nevertheless of interest. 
Medicare and Medicaid, introduced in 1966, were in the forefront of the 
'great society! programs designed to help the poor (see Davis and Schoen 
1978), and they received the largest and most rapidly growing share of 
the public funds devoted to the social programs enacted during that period 


1 The literature addressing the determinants of hospital use is reviewed 
briefly in Chapter 5 by way of providing guidance for our own analysis 
of use. Strictly speaking, any study of use that includes socio- 
economic determinants is a possible source of information on the 
incidence of hospital use by socioeconomic class. That literature is 
not reviewed in this chapter because it derives predominantly from 
other than public insurance settings. 


(Davis and Reynolds 1976, 391). Furthermore, the American studies are 
also of methodological interest to this study, because their data bases bear 
a significant resemblance to the information used in the present study. 


A BRIEF OVERVIEW OF THE UK EXPERIENCE 


There have been very few studies of the use of hospital services by 
various groups in the population of the United Kingdom. Furthermore, 
social class differences in the use of hospital care have received far less 
attention than social class differences in the use of medical services; this 
is true for Canada and the United States as well. In a comprehensive 
review of the literature on inequalities and the National Health Service, 
Townsend (1974, 1186) remarked: 


discussion of inequalities between regions and areas is too often sealed 
off from discussion of the underlying inequalities of class, income 
Neither social class nor income level features as a variable in analysis or 
even as a term so far as I can discern anywhere in the 182 pages of the 
Chief Medical Officer's report "On the State of the Public Health" for 
1972, or for that matter in the reports of the previous 3 years. 


Abel-Smith and Titmuss (1956) studied the distribution of hospital 
discharges in 1949 for men between the ages of 25 and 64 for different 
social classes in England and Wales. They concluded that the lower social 
classes were not well represented among teaching hospital discharges and 
only had average representation in regional general hospitals in relation to 
their mortality. Later, Titmuss (1968, 196) asserted: 


We have learnt from 15 years' experience of the Health Service that the 
higher income groups know how to make better use of the services; they tend 
to receive more specialist attention; occupy more of the beds in better 
equipped and staffed hospitals; receive more elective surgery; have better 
maternal care; and are more likely to get psychiatric help and psycho- 
therapy than low-income groups - particularly the unskilled. 


Similar views were expressed earlier by Butler and Bonham (1963) 
and by Abel-Smith and Townsend (1965). More recently, Townsend (1974) 
presented a considerable amount of evidence in the form of mortality and 
morbidity statistics in support of his thesis that health status differentials 
between the social classes in Britain are widening, not narrowing, under 


the National Health Service. ? In a national study of the elderly in 
institutions, he found that more persons from non-manual (i.e. socio- 
economic groups that include professionals, employers, managers, teachers, 
and so on) than from unskilled or partly skilled manual occupational back- 
grounds were in geriatric hospitals (as opposed to psychiatric hospitals), 
‘even when some attempt was made to standardize among patients by 
degree of incapacity, confusion, and lucidity, and were also in the better 
endowed hospitals within these sectors - defined by furnishings and 
shared spaces as well as staffing ratios'. He suggested that, at least to 
some extent, both clinical and administrative decisions respecting the 
allocation of resources appear to be influenced by the status of the 
institutions and the social class of their patients. He also found that the 
poorer working classes may stay longer in certain health institutions for 
reasons of a lack of housing in the community or personal lack of capital 
or income '‘'or because the institutions in which they live develop a 
functional need for their labour, their lack of demand upon a hard pressed 
medical and nursing staff or their value for teaching’ (Townsend 1974, 
ELST ye 

Earlier, Hart (1971) argued that the availability of good medical and 
hospital care tends to vary inversely with the needs for care in the 
population served. The reason for this is that the best-trained and most 
able doctors tend to practise in upper- and middle-class areas, where 
mortality and morbidity are least prevalent. Hart suggested too that 
upper- and middle-class patients demand more health services than 
working-class patients and tend to be more critical of the care they 
receive, with the result that they are served better. 

In a more recent study, Le Grand (1978) supports the conclusion that 
the professional and middle classes make better use of the Health Service 
than the poorer social groups. A notable feature of Le Grand's study is 
that he normalizes or adjusts the use of health care services by the 
various socioeconomic groups for the difference in health status among 
them. 


2 The evidence presented by Townsend that health status differentials 
between the social classes in Britain are widening rather than 
narrowing is often interpreted to mean that access to medical and 
hospital care is correspondingly unequal. However, it must be noted 
that this inference is valid only if it is assumed that access to 
health care had a significant impact on health status. 
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Unfortunately, Le Grand's analysis and data encompass all health 
services and do not isolate hospital services. Nevertheless, his results 
throw doubt on the popular belief that the National Health Service benefits 
the poor proportionately more than the non-poor. 

The overall conclusion of the authorities on the National Health 
Service, such as Abel-Smith, Titmuss, Hart, and Townsend, is, we 
believe, accurately reflected by Townsend's (1974, 1189) assertion that 
'the right of the sick to free access to health care irrespective of class or 
income, remains to be firmly established.' 

But there are contrary views and conclusions. For example, infor- 
mation on the use of hospitals by children under five years of age based 
on a follow-up study of a national random sample of all legitimate births in 
March 1946 suggested that poorer children, particularly those of unskilled 
manual workers, were both more likely to be admitted to a hospital and to 
have longer stays (Douglas and Blomfield 1958). 

Carstairs and Patterson (1966) undertook a_ study of hospital 
admissions using Scottish hospital inpatient statistics for 1963 in order to 
see if there were any differences in use of hospital facilities by the five 
social classes.* Standardized discharge ratios were established that correct 
for variations in the age structure in each of the social classes. The 
principal findings (summarized in Table 1) are that for males and females 
in class 5 (unskilled occupations) the admission rates as measured by dis- 
charges were above the population average by 49 per cent and 56 per cent 
respectively. There is no clear linear relationship between the admission 
rate and social class for either males or females. For males, a positive 
class gradient is found between class 2 and class 5, with those in class 1 
having a higher rate than those in classes 2 and 3. For females too, the 
admission rate for class 1 is higher than for classes 2 and 3 but lower 
than for classes 4 and 5. Carstairs and Patterson (1966, 2) explain the 
higher rate in class 1 in relation to classes 2 and 3 this way: 


eS Most studies of social class in the United Kingdom are based on the 
General Register Office's Classification of Occupations, 1960. This 
scheme distinguishes five social classes: class 1, professional; 
class 2, intermediate; class 3, skilled occupations; class 4, partly 
skilled occupations; class 5, unskilled occupations. Class 3 occupa- 
tions are subdivided into manual and non-manual. The five categories 
can be grouped into middle class (professional, intermediate, skilled 
non-manual) and working class (skilled manual, partly skilled, 
unskilled). 
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TABLE 1 
Inpatient hospital use data for Scotland 1963 (all ages) 
Social class 


1 2 3 4 5 


meres ita 
Admission ratios 


Males 9205 84.1 Oi 105.4 148.8 
Females 98.6 95.20 92.0 100.0 155.) 


? . a 
Mean stay in days - ratios 


Males View 88.2 98.7 103.0 Ag PY | 
Females 88.2 93.3 99.4 102.8 106.8 


Bed-days per 1000 population 


Males 1250 1683 1528 2150 2604 
Females 1042 LES 1101 1336 Pa Me 


a Figures are ratios of age-adjusted rates to average population rates 
SOURCE: Derived from Carstairs and Patterson (1966, Table 2) 


The higher rate for class 1 may be quite valid but it is suggested, as in 
the case of higher mortality figures for this group, that it may be due in 
some measure to upgrading of occupation, which is most likely to be present 
in data collection which is less rigidly controlled than the Census and 
which would result in an excess of persons appearing in class 1, in 
relation to the Census data. 


The data in Table 1 also show that members of social classes 4 and 5 
have longer stays and therefore more total days. Finally, in each social 
class males were, on average, greater users of inpatient care than females. 
The authors also examined admission rates, lengths of stay, and bed-days 
of hospitalization by social class and broad diagnostic group (such as 
malignant neoplasms, nervous system and sense organs, circulation, and so 
on). The results generally parallel those described above. The higher 
average length of stay for the poorer social classes (particularly social 
class 5) is only partly explained by differences in morbidity. Socio- 
economic factors such as poor housing, lack of income, and the unavail- 
ability and expense of home nursing were deemed to be important causes of 
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the relatively high average lengths of stay for patients in class 5 (Car- 
stairs and Patterson 1966, 7). The data on use presented by Carstairs 
and Patterson suggest that partly skilled and unskilled persons are 
relatively high users of hospital services. However, there is no completely 
accurate measure that can be used to judge whether they are indeed 
receiving their ‘fair share' in relation to their morbidity. Some proxy 
ratios of use to need have been postulated (Forster 1976, Dawkins 1976, 
Steward and Enterline 1961), but there is no empirical evidence using 
those measures.* This, unfortunately, is also true for Canada and the 
United States. 

Rein (1969a) reviewed some data on the use of psychiatric hospitals in 
the United Kingdom. The interesting observation he made is that for 
almost all age groups there is clear evidence of higher rates of admission 
for lower social classes. But the relationship is rather unclear for the 
65-and-over age group, a fact that prompted Rein (1969a,49) to comment: 


The data illustrate that demographic factors can affect the social class 
utilization in quite different ways ... it might appear that stress in the 
physical environments among younger age groups increases the need for 
hospital inpatient service for lower social classes [and that] increased 
psychological stress in the environment of the upper classes may over time 
increase their need for mental hospital services. But this interpretation 
is speculative. The data do show the relationship between class and use of 
in-hospital services for the mentally ill is neither simple nor self- 
evident. 


In another review of the social class differences in the use of health 
services in the United Kingdom, Rein (1969b, 808) found that ‘poorer 
children, particularly those of the unskilled manual workers, were both 
rather more likely to be admitted to a hospital and when admitted to stay 


4 Ideally, measures of use should be related to measures of need. 
Empirical studies have rarely attempted to do so, mainly because of 
the lack of suitable data on health status or needs. Townsend (1974, 
1186) reports that 'a Finnish study published in 1968 showed that the 
average number of consultations per 100 days with a physician was 
higher in the lowest than in the highest income group, but when con- 
sultations were standardized in respect of days of sickness, the trend 
was reversed. Moreover, the advantage of the relatively rich was 
shown for both the acute and chronic sick. The lower the income, the 
higher the morbidity and the lower the utilization of medical services 
in relation to morbidity.’ 
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longer.' 

While the evidence is mixed, it would appear that the lower social 
classes use hospitals more than any other group. This may indeed reflect 
nothing more than their higher rates of morbidity. The lower social 
classes are admitted more often and stay longer once admitted than those 
with higher status occupations in most cases, though this trend does not 
hold for all conditions or through all age and occupational groups in a 
consistently linear fashion. The lower social classes also seem to have 
higher rates of use of outpatient services as well as psychiatric hospital 
services, though in higher age groups the latter trend reverses itself with 
respect to social class. 


THE U.S. EXPERIENCE: MEDICARE AND MEDICAID 


What is generally known as Medicare in the United States stems from the 
social security amendments of 1965, which established two related health 
insurance programs for persons aged 65 and over and some under 65 who 
are disabled. Medicare does not cover care that is not ‘reasonable and 
necessary' for the treatment of an illness or injury; nor does it cover 
custodial care. 

Under Part A of Medicare, the basic compulsory hospital insurance 
plan (BHI), the beneficiary in 1980 was required to pay a $180 deductible 
($40 in 1966) for the first sixty days of hospitalization and $45 ($10 in 
1966) per diem for the sixty-first to the ninetieth day. After ninety days 
a patient can draw on a ‘lifetime reserve' of sixty days, during which he 
or she must pay $90 for each reserve day used. There are also 
deductibles, co-insurance, and maximum days of coverage for post-hospital 
extended care or home health care, and deductibles and co-insurance are 
also charged for outpatient hospital diagnostic services. 

Part B, the Voluntary Supplementary Insurance Plan (SMI), covers 
physicians! services and some related care. Subscribers pay a monthly 
premium of $8.70 (in 1980), which is estimated to pay for half the cost of 
the plan, as well as a deductible $60 (in 1980) and twenty per cent co- 
insurance for all allowable charges above the deductible. Allowable 
charges are those considered customary and reasonable for a given service 
in a particular area. 

The financing of the BHI over and above the cost-sharing by the 
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beneficiaries is by taxes levied on employers, employees, and self-employed 
persons as well as by general funds from the Treasury. The latter pay 
for benefits to persons who are not beneficiaries of social security or of 
railroad retirement plans. The financing of SMI, over and above the 
cost-sharing and premiums paid by beneficiaries, is out of general 
revenues. 

Medicaid (Medical Assistance Program) was enacted as an intergovern- 
mental grant under Title XIX of the Social Security Act of 1965 in order to 
help the poor pay their medical costs. The reimbursement formula is 
based on state per capita incomes, permitting 50 per cent federal matching 
for high-income states and, in states with very low incomes, up to 83 per 
cent federal participation for a wide variety of covered expenses. The 
objective was clearly to create incentives for the poorer states to increase 
their expenditures on medical welfare, and thus Medicaid is perhaps the 
first time the federal government overtly attempted to reduce regional and 
inter-state differences in income and levels of health payments. 

There is some evidence that Medicaid and Medicare have led to note- 
worthy increases in the use of medical and hospital services by the poor in 
relation to higher-income groups and that they have made hospitals and 
nursing homes much more accessible to the elderly of all income classes 
(Andersen et al. 1972, Pettingill 1972, Loewenstein 1971, Donabedian 
1976a). 

Loewenstein (1971) analysed data from household interview surveys of 
two national samples of persons 65 and over who were also recipients of 
social security benefits. Information was obtained about the use of medical 
and hospital services for the year before (1965) and the year after (1967) 
the introduction of Medicare. His analysis shows that there was an 
increase of slightly more than 10 per cent in admissions to short-term 
hospitals, and an increase of over 10 per cent in average length of stay 
during the survey period; these increases together resulted in an overall 
increase in patient-days of about 25 per cent. Also, the extent of change 
in hospital use varied by the demographic, social, and geographic char- 
acteristics of the respondents. The increase in hospital use was larger for 
the 75-and-over age group than for the 65-to-74 group, larger for blacks 
than whites, larger in the south than in other regions, and larger in 
non-metropolitan urban areas than elsewhere. While the difference between 
blacks and whites was reduced slightly, it was far from eliminated. In 
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addition to changes in the volume of hospital use, there was a dispro- 
portionate rise in admissions for surgery, which increased by over 30 per 
cent as compared to the 11 per cent increase for all admissions. As was 
true for all admissions, the increase for surgical admissions was greatest 
among those of advanced age. 

In a more recent study, Wilson and White (1977) noted a marked 
increase in the number of low-income people receiving hospital care in 
1973, in relation to 1964. While their analysis is based on a survey sample 
including persons not covered by Medicare and Medicaid, they do report 
sharp increases in hospital discharges for the poor (i.e. with family income 
of under $6000 in 1973), many of whom would have been covered by Medi- 
caid or Medicare or both. During the same period there was practically no 
change in the hospitalization rates of non-poor people, the majority of 
whom were presumably not eligible for Medicaid or Medicare. Wilson and 
White (1977, 636) conclude, 'the data indicate that some of the gaps that 
existed in 1964 between the poor and the non-poor have been narrowed or 
eliminated, particularly in hospital and out-patient physician utilization.' 

The higher use of hospital care by the poor in the Medicare/Medicaid 
period reported by Wilson and White is consistent with that reported 
earlier by Keintz (1976). Noting that 'the lowest family income group 
includes many persons, sixty-five years and over, whose hospital care 
expenses ... are covered by the Medicare program' (p. 67), she reports 
an admission rate for the poor (income of $0-1999) in 1970 over double that 
for the highest income class ($17,500 and over). In general, an inverse 
relationship between admissions and income is noted. 

However, some shortcomings in the programs have been reported. In 
relation to higher-income groups, the poor are thought to be receiving 
lower-quality care (Davis 1976). The care they receive is discontinuous, 
episodic, fragmented, and impersonal. The poor are more inclined to 
obtain services from general practitioners than from specialists, in a 
hospital outpatient department rather than a physician's office, to wait 
substantially longer for services, to travel farther, and to wait longer to 
obtain appointments. Racial discrimination and variation in the availability 
of resources result in blacks receiving fewer services than whites (Davis 
and Reynolds 1976). Moreover, Medicaid does not provide health care 
services for all poor persons but only for those falling within certain 
welfare categories (e.g. blind, disabled, aged, and single-parent families). 
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For example, ‘in 1974, an estimated 9 million persons with incomes below 
the poverty level, or about 35 percent of the poor, were ineligible for 
Medicaid' (Davis and Reynolds 1976, 394). Clearly, gains in use are not 
shared by all poor persons. 

Finally, the patterns of hospital use by income class observed by 
Loewenstein, Wilson and White, and Keintz must be interpreted carefully. 
Their analyses do not consider adequately the differences in health needs 
among the _ different income groups. Comparisons between persons of 
equal health status may therefore be expected to reveal greater pro-rich 
differences than may be apparent from data not adjusted for health needs 
(Davis and Reynolds 1976, Donabedian 1976). Nevertheless, the evidence 
in these studies suggests that the disadvantages suffered by the blacks 
and the poor have been reduced by the introduction of Medicare and 
Medicaid. 

The study by Davis and Reynolds (1976) is particularly noteworthy 
because it overcomes some of the shortcomings of the studies reviewed 
above. The authors used individual data from the 1969 Health Interview 
Survey to investigate the patterns of use of hospital and medical services 
among the elderly according to both health status and income. Health 
status is measured by restricted activity days and chronic conditions. As 
was mentioned before, it is difficult to standardize for health status in an 
examination of patterns of use among income classes. Data on morbidity 
are one source of the difficulty. There is also little agreement as to which 
measures are analytically most appropriate. The measures used by Davis 
and Reynolds were admittedly 'crude.' 

Using a Tobit regression analysis, they found that after adjusting for 
other determinants of use, the number of hospital episodes (admissions) 
and hospital days increase uniformly with income irrespective of health 
status (as shown in Table 2). Significant racial differences in hospital 
care exist, particularly in the South. A comparison of elderly people with 
comparable health revealed that average length of stay increased directly 
with income and that the differences were not totally accounted for by a 
greater abundance of hospital beds in higher-income areas or by higher 
levels of education. On average, higher-income persons whose health 
status was judged to be ‘average' for the elderly had 44 per cent more 
hospital days per capita than lower-income elderly persons. 

It is important to note that Davis and Reynolds’ study also suggests 
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TABLE 2 


Average hospital use by the elderly by health status and 
family income, United States 1969 


Health status 


Family income Good Average Poor 


Hospital episodes 


Under $5,000 0.114 On210 0.362 
$ 5,000-9,999 0.140 Ox250 0.427 
10,000-14,999 O2159 0.285 0.472 
15,000 and over ~ Oekt7 0.312 Ora 12 

Hospital days 

Under $5,000 Zest 4.21 teat 

§ 5,000-9,999 LALO 4.93 8.16 
10 ,000-14,999 285 5202 8.29 
15,000 and over 5 ee 6.06 Sa is 


SOURCE: Davis and Reynolds (1976, 414) 


that a reduction in net direct prices has a positive impact on use of ser- 
vices. Persons receiving public assistance with coverage under both 
Medicaid and Medicare® received 30 to 40 per cent more services than other 
low-income persons not receiving public assistance when other determinants 
of use, such as health status, sex, age, race, and education, were held 
constant. Indeed, for the poor receiving public assistance, the use of 
services waS commensurate with that of middle-income groups with similar 
health needs. For persons with exclusive coverage under Medicare, the 
imposition of uniform deductibles and co-insurance provisions resulted in 
significant disparities in use on the basis of income; i.e. it deterred the 
poor. 

In summary, the American evidence (such as it is) suggests two 
things: 


it Medicare and Medicaid appear to have resulted in an increase in the 
use of hospital services by the beneficiaries of the program. 


S In such cases, the Medicaid program would pay the premium, deductible, 
and co-insurance required under Medicare. 
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Zi Davis and Reynolds! (1976) evidence suggests that, despite this 
increase, there is still a pro-rich pattern of hospital utilization under 
these programs. 


THE CANADIAN EXPERIENCE 


Though the Hospital Insurance and Diagnostic Services Act was passed in 
1957 and most of the provinces had implemented their provincial plans by 
1958 or 1959, there are few empirical studies of the benefit incidence of 
these public programs. 

In 1947 Saskatchewan introduced universal comprehensive publicly 
financed hospital insurance - the first province to do so. Two studies 
shed some light on the benefit incidence effects of this program. In a 
study focusing primarily on the universal medical insurance plan, Beck 
(1973) also reported hospital visits by various income groups. Data for 
the study were obtained from three sources. Registration files contained 
information on certain socio-demographic characteristics of each family, 
such as family size, marital status of the head of the family, age of family 
members, sex, and location of the family. The medical service records had 
a patient history file containing all physician and hospital services received 
by the patient under the insurance plan. The income data for the sampled 
families were drawn from the individual tax returns held by the Saskat- 
chewan Treasury Branch. A family is defined to be either a self- 
supporting person of any age, together with his or her spouse or 
dependents under eighteen years of age, or a single person over this age 
(whether self-supporting or not); this is the definition of family used by 
the Saskatchewan Medical Care Commission. The period covered in the 
study consisted of the calendar years 1963-8. A random sample of 40,000 
families was selected in each year. The representativeness of the family 
size and income distributions of the samples was tested and found to be 
satisfactory. 

The definition and measurement of 'accessibility' used in the study is 
the proportion of families of a given economic class that have not had 
medical services in a given year. The main relationship considered was 
the one between accessibility and income class over the six-year period. 
Families were grouped into seven income classes: no income, $1-1499, 
$1500-2499, $2500-4999, $5000-9999, $10,000-14,999, and $15,000 and over. 
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The medical service variables used were the whole medical care system, 
general practitioners' services, specialists' services, complete examinations, 
regional examinations, laboratory testing, home and emergency visits, 
hospital visits, major surgery, and minor surgery. 

The data show that ‘with the exception of hospital visits, a clear 
pattern of differential levels of use by income class is evident for all 
service types. Accessibility to services of the medical care system appears 
to vary directly with income class - the higher the income level the 
greater is the contact with physicians' (Beck 1973, 349). For hospital 
visits, he found that ‘only three income classes display a general increase 
in contact with hospitals over time - the zero, the $1-1499, and the $2500- 
4999 income classes. The remaining classes show a slight tendency to 
have less contact with hospitals over time. However, the magnitude of 
change is too small to be conclusive’ (Beck 1973, 353). Furthermore, 
Beck's unconventional measure of use does not permit one to convert 
hospital visits by income class into hospital volume measures, such as 
patient days or monetary measures. 

A later study by Beck and Horne (1976) provides further indirect 
evidence relevant to the interests of the present study. Using essentially 
the same data sources as the earlier study, they measured the benefits of 
the medical insurance program to families in terms of the dollar value of 
physicians' services paid for by the program on behalf of the families. 
Their results are presented summarily in Table 3. As can be seen, mean 
benefits increase with family income for services provided by general 
practitioners and specialists. The same pattern prevails for distribution 
by type of services, such as complete examinations, regional examinations, 
home and emergency visits, and major surgery. The only exception is 
hospital visits, the medical benefits of which are inversely related to family 
income. Beck and Horne (1976, 76) conclude that 'evidently members of 
poor families spend more time in a hospital (though not for major surgery) 
than do members of middle- or upper-class families. While there are 
doubtless many complex factors at play here, suffice it to say it is one of 
the few results in this study that is fully consistent with conventionally 


6 Our reading of Beck's Figure 10 (p. 352) suggests that it is the 
$1500-2499 rather than the $2500-4999 income class that increased 
their hospital contacts. In other words, the three lowest income 
groups increased their contact rate with hospital care. 
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held notions concerning the _ distribution of medical need in _ the 
population. '? 

A more recent comprehensive look at the Saskatchewan experience 
with co-payment for hospital services (Horne 1978) also provides some 
empirical evidence pertinent to this study. Horne undertakes a two-part 
analysis of the determinants of hospital use for nearly 40,000 Saskatchewan 
families over the period 1966-71. While a detailed review of his results 
must wait until Chapter 5 (where they are compared with those of our 
analysis), a few results are worth noting here: 


- The probability of at least one hospital admission per family was 
found to be negatively related to income level (indicating a greater like- 
lihood of hospital contact for low-income families) and positively related to 
age of head of household and family size. 

- For the families with at least one admission, the number of days and 
admissions showed the same general pattern as probability of admission. 


Much more direct evidence of interest to the present analysis is found 
in the Statistics Canada (1977) study on the distributional effects of health 
and education benefits in Canada. The report is based on the data 
collected from a supplementary questionnaire to the Survey of Consumer 
Finances of 1975, which included questions on the use of educational, 
medical, and hospital services. We limit our remarks here to the findings 
most relevant to hospital use. 

The data on hospital use are derived from answers by each person 
(or proxy respondent) to the following questions about the use of hospital 
services: the number of admissions to hospitals, whether there was sur- 
gery (a yes or no answer), and the number of days in hospital. The data 
were to cover the whole of 1974; thus the respondent was expected to 
recall his or her or someone else's hospital use for the entire twelve 
months. The survey itself was conducted in April 1975. 

Persons who were admitted to hospital during 1974 were divided into 
two groups: (1) those who underwent no surgery while in hospital, and 


7 Complex factors aside, the inference drawn by the authors ‘that 
members of poor families spend more time in a hospital’ is legitimate 
only under the assumption that medical benefits per inpatient hospital 
day are invariant across income classes. 
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TABLE 4 
Percentage distribution of family units by income class, Canada 1974 


All families 


and 

Family income Unattached unattached 
group individuals Families individuals 
$ 0- 4,999 oy Den 10.6 13) 

5,000- 9,999 aU.s0 20:07 23.4 

10,000-14,999 13-3 2reu Ye Be 

15 ,000-19 ,999 = 200 1ton2 

20 ,000-24,999 ee 10.8 8.0 

25 , 000+ - 9.8 7.4 


SOURCE: Abstracted from Statistics Canada (1977, 12, Table C) 


(2) those who received some surgical treatment. This differentiation was 
used to impute different costs of hospitalization to the two groups. 
Individuals in each province were assigned an average hospital operating 
cost per inpatient day depending on the type of treatment received. For 
cases without surgery, a standard per diem (operating expenditure per 
patient day) was the basic measure of benefits. Surgical cases had a sum 
based on fee-for-service payments to the physician(s) involved added to 
the hospital per diem. The sum was established as a weighted average of 
the chargeable services from the appropriate fee schedules. The overall 
average cost of hospital visits was about $102 per day. 

The total allocated cost of hospital use was $3254 million, which was 
75.6 per cent of the actual total cost of $4305 million in 1974. The total 
number of days estimated by the study was 32 million, which was 75.4 per 
cent of the actual total of 42.5 million days. The shortfall can be attri- 
buted principally to under-reporting due to lapses of memory. 

The Statistics Canada estimates for hospital costs ignore the fact that 
surgical and non-surgical patients are likely to make different demands on 
in-hospital resources. In addition, the allocation of physicians' charges 
only to surgical patients imputes an unknown, but definite bias to any 
results deriving from the analysis. While drawing attention to the 
surgical/non-surgical distinction is not without merit, it is not clear that 
the Statistics Canada benefit imputation method is appropriate. 

It is apparent from the foregoing that the Statistics Canada study had 
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TABLE 5 
Percentage distribution of recipient units by family characteristics within 
income group, Canada 1974 


Families, 
married 
Married couples All 
Family income Unattached couples with other 
group individuals only children families 
$ O- 4,999 60.3 15.8 1Ont 13.8 
5,000- 9,999 30.5 PAs re 3331 Lit 
10,000-14,999 11.9 Zke3 60.4 6.4 
15 eC00=19 999" | 4.9 20.9 69.9 403 
20 ,000-24,999 Ts 21-1 1368 3u0 
25 ,000+ Pee is 7 1825 au 
Total 2508 2055 48.3 Sat 


SOURCE:  Abstracted from Statistics Canada (1977, 24, Table G) 


to ask very simple questions about hospital use - questions that produce 
crude or highly aggregative data. The report admits to having en- 
countered lapses of memory among the respondents, as the period to be 
recalled was from four to sixteen months. This problem is compounded by 
proxy responses for persons who were absent at the time of the interview. 

The basic family characteristics used by Statistics Canada to examine 
the data on use were the family's income, the composition of the family 
unit, and the age and sex of the persons hospitalized. The percentage 
distribution of income by composition is given in Table 4. The large 
proportion of unattached individuals in the under $5000 income group 
reflects the tendency for this group to be composed of either the fairly 
young who have just left the family home or the elderly widowed who are 
living on their pensions. 

Table 5 gives a breakdown of family characteristics of beneficiaries 
within income groups. The distribution shows that single persons tend ‘to 
dominate the lower-income groups while married couples with children 
dominate the higher-income groups. Table 6 shows the distribution of all 
hospitalized persons by age and family income class. The most noteworthy 
(although not surprising) feature of the data presented there is the much 
greater proportion of low-income ($0-4999) hospitalized persons in the 
65-and-over age group in comparison to all other income classes. Taken 
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TABLE 6 
Percentage distribution of persons hospitalized by age of person within 
family income group, Canada 1974 


Family income Under 65 and 
group 15 15-24 25-44 45-64 over 
$ 0- 4,999 14.8 255 14.3 24.0 34.4 
5,000- 9,999 25.0 15.4 21.8 2270 15.9 
10,000-14,999 32.8 13.0 5136 Ayan 4.9 
15000-19999 28.5 14.1 34.7 1929 3.5 
20,000-24,999 Via) VRS 3129 ya ees Say 
25 ,000+ 20.8 1 BRS, BOSE 24.0 1ppys 
Total Pas: 14.0 271.6 2150 T2220 


SOURCE: Abstracted from Statistics Canada (1977, 41, Table M) 


together, these three tables illustrate some important correlates of the use 
of health care. In the $0-4999 income range, 60.3 per cent of the family 
units are classed as unattached individuals, most of whom are 65 years of 
age or over and who are likely to need more health services than the 
young. On the other hand, married couples with children dominate the 
four income groups that cover the middle-income ($10,000-$24,999) and 
upper-income ($25,000 +) classes. The two main groups that use hospitals 
in this income range are children and persons 25 to 44. One reason that 
the latter age group constitutes the largest user of hospital care in the 
$15 ,000-24,999 and upper-income ($25,000 +) groups is that it has the 
greatest proportion of married women of childbearing age. 

Table 7 presents the average number of days' stay per person by 
age, sex, and family income for those hospitalized. It is evident that 
low-income persons incurred relatively more days of hospital care. For 
females there is a reverse J-shaped relationship between family income and 
days' stay with the greatest number of days' stay for those in the lowest 
income bracket and the shortest stays for those in the $15,000 to $19,999 
income bracket. This is true for males as well, though the average 
number of days’ stay for men in the $25,000 plus income group is a little 
lower than for those in the $20,000 to $24,999 income group. This reverse 
J picture holds roughly for most of the specific age/sex groups, although 
the bottom of the J does shift one class for some groups. For the families 
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TABLE 8 
Average health and hospital benefits of recipient units, Canada 1974 


Families and 


Family income Unattached unattached 
group individuals Families individuals 
$ 0- 4,999 T $469 $ 934 S 653 
H 390 WUT 543 
5,000- 9,999 tb 236 799 628 
H 196 665 522 
10,000-14,999 At 150 646 589 
H 5 S)o}7/ 490 
15 ,000-19 ,999 qt 525 503 
H 436 418 
20 ,000-24 ,999 ale 106 509 501 
H 88 423 417 
25 ,000+ tp 501 493 
H 417 410 


NOTE: T = total medical and hospital benefits; H = hospital benefits only 
SOURCE: Derived from Statistics Canada (1977, 15, Table B) 


in the $0-4999 income class, there is a pronounced sex differential in the 
15 to 24 and 25 to 44 age groups: men are hospitalized over twice as 
much as women, and the average hospitalization for men from all income 
classes in the 25-44 group is 45 per cent higher than that for women.® In 
the 65-and-over age group, women in the highest income class used 
hospitals more than their lower-income counterparts; in this they were 


8 These differentials are at least partially unexpected. JHospital- 
ization related to pregnancy should result in a higher rate for women 
than for men. Therefore the overall averages for the 25-44 and 15-24 
groups are indeed puzzling. In fact, they are ‘directly contradicted 
by higher quality population data contained in, for example, Table 
18(a) of the Supplementary Statistical Compendium of the HIDS Program 
(Health and Welfare Canada, June 1977) showing that in 1973 the ratio 
of female to male utilization rates in each of these age groups was 
approximately 2:1.' (We are grateful to an anonymous referee of our 
study for pointing out this anomalous finding to us). The specific 
results for the $0-4999 and $5000-9999 income classes may be explained 
at least partially by Table 4. It seems clear that a large number of 
the women in those income classes are single, which negates much of 
the influence of pregnancy on the incidence of hospitalization. 
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TABLE 9 

Consumption of health services covered by medical care and hospital 
insurance programs: average per individual by income class of family in 
relation to average for Canada, 1974 


Benefits received under: 


Medical 
care Hospital 
program insurance Both 
Income class Outpatient Total program programs 
Less than $5,000 1.41 1.66 1.94 1.85 
§ 5,000-10,999 eS Porz 1723 1.20 
11,000-14,999 0.94 0.92 0.90 0.90 
15 ,000-19 ,999 0.79 0.74 0.68 0.70 
20 ,000-24 ,999 0.89 0277 0.64 0.68 
25,,000+ 0.81 eee 0.61 0.64 
Average for Canada 1.00 1.00 1.00 1.00 


SOURCE: Based on data from Statistics Canada (1975 Survey of Consumer 
Finances) and estimates by Boulet and Henderson (1979) 


unlike every other age group in that income class. Hospital use by women 
increases with age in all income classes except the lowest. The generally 
positive relationship between age and hospital use is also observed for men 
with family incomes of $5,000-19,999. The patterns for males in the lowest 
and upper income classes are quite different. Overall, males were hos- 
pitalized for longer than females, though Statistics Canada paradoxically 
reports that 'females used more hospital services than males, irrespective 
of their family's economic status' (Statistics Canada 1977, 42). 

The average health benefits received by unattached individuals and 
families are presented in Table 8. The top figure in each cell is the 
estimate of total health (i.e. medical and hospital) benefits, while the 
bottom figure is the estimate of hospital benefits. It is evident that total 
health benefits and hospital benefits are inversely related to income for 
unattached individuals, families, and the total sample. 

The pro-poor hospital benefit pattern is emphasized in a subsequent 
study by Boulet and Henderson (1979). Since both their data and the 
definitions and benefit measures are identical to the Statistics Canada 
study just reviewed, their findings are hardly surprising. Their results 
are presented in Tables 9 and 10. The authors conclude that the data 
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TABLE 10 

Distribution of health care benefits received under medical care and 
hospital insurance programs across individuals ordered by income of their 
family unit and divided into quintiles, Canada 1974 


Quintiles® 
Benefits received under First Second Third Fourth Fifth Total 
Medical care program 
Outpatient 25.32 20736 AGs/ 19.0 16.9 100.0 
Total 28.8 2200 18.0 16.4 14.8 100.0 
Hospital insurance program 33.1 239, iitind TS 38 1274. 220060 
Both programs Bia / Re Wes te les 14,4 1372-8 20070 
a Data for individuals are divided into five quintiles, each repre- 
senting 20 per cent of the total. The first quintile comprises 


members of the families with the lowest total income, and the fifth 
quintile the highest total income 
SOURCE: Boulet and Henderson (1979, 21) 


‘clearly reveal that as an individual's standard of living increases, his 
consumption of health services decreases. This observation on all health 
expenditures applies without exception, regardless of the level of income 
analyzed. More significantly, we find that this relationship applies even 
more to hospital care than to medical care' (p. 19). It can be seen from 
Table 10 that this pattern still holds true when presented in terms of 
quintiles rather than income brackets. 


CONCLUDING REMARKS 


Our brief review of studies of hospital use in the United Kingdom, the 
United States, and Canada suggests that under public hospital insurance 
schemes the poor are greater users and beneficiaries than the non-poor. 
The evidence for the United Kingdom is admittedly mixed, and no clear 
consensus can be claimed; that for the United States is considerably 
clearer. Medicare and Medicaid have made hospital services more 
accessible to the poor, although the studies invariably point out certain 
shortcomings of the programs that need reform. The Canadian studies, 
while few in number suggest that the low-income groups are the greater 
beneficiaries of the public hospital insurance program. Indeed, unlike the 
American and British studies, no Canadian empirical study that has been 
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published demonstrates or even suggests an opposite conclusion. In a 
later chapter we will compare our findings for Ontario with some of the 
studies cited in this chapter. 
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3 
MEASURING THE DISTRIBUTION OF HOSPITAL COSTS 


In the previous chapter we reviewed the rather limited empirical literature 
that has examined the pattern of hospital use by socioeconomic class under 
public insurance programs in the United Kingdom, the United States, and 
Canada. Particularly noteworthy were the relatively crude measures that 
have been employed as proxies for hospital use or benefits. Indeed, not a 
single study used any monetary estimates of hospital benefits for the UK 
or the United States. The Statistics Canada (1977) and Boulet and 
Henderson (1979) studies adopted straight per diems adjusted for surgical 
cases, a procedure that all authors admitted was a crude approximation to 
the measurement of hospital benefits. This chapter describes the various 
data bases and methods that we used to estimate hospital benefits. In 
addition, we describe data sources for the variables employed in the 
utilization analysis in Chapter 5. 


THESOHIPALAMILY.-.HOSPICALLUSE 


In attempting to discover who uses hospitals in Ontario and to what extent, 
it is essential to define the consuming unit that is to be the subject of the 
analysis and to be able to categorize each unit according to certain socio- 
economic and demographic characteristics. The unit of observation upon 
which our analysis is based is the OHIP family, although selected use and 
benefit incidence results will also be reported on a person-specific basis. 1 

In Ontario, all records of hospital use by individuals or families 
are maintained by the Ontario Health Insurance Plan (OHIP). Upon 


1 See Manga (1978) for a more detailed discussion of the OHIP family and 
the reason for employing it in an analysis of this nature. 
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discharging a patient, each hospital is required to complete a separation 
record giving details on diagnosis, length of stay, age and sex of the 
patient, and, of course, the patient's family OHIP number. The 'OHIP 
family' is composed of husband, wife, and unmarried children under 21 
years of age who are not employed fulltime and who are dependent for 
support upon the insured person. Also eligible as dependents are children 
aged 21 and over who are financially dependent upon the insured person 
because of physical or mental infirmity, provided they were financially 
dependent before reaching age 21. For each such family, one family 
member (usually the household head) is designated as the OHIP registrant 
and all additional family members fall under that same _ identification 
number. 

As in all studies such as ours, the choice of the population unit of 
analysis is dictated by data, policy, and procedural considerations. Given 
the peculiar definition of the family for health insurance purposes in 
Ontario and the fact that the requisite data are organized around this 
definition, our selection of the OHIP family as the most suitable unit of 
analysis was dictated in part by data and procedural matters. A study 
using an economic or census definition of the family would pose many 
complicated problems of data linkage. 

From a standpoint of government policy it can be argued that the 
family is a more suitable unit of analysis than the individual for the pre- 
sent study. While it is literally true that the individual is the beneficiary 
of hospital services received, the externalities to the rest of the family are 
obvious. From a financial perspective it is the family that benefits from 
not having to pay hospital bills for its members. Moreover, as pointed out 
by Litman (1974, 495), there is much evidence that the 'family does indeed 
constitute a basic unit in health and medical care, exhibiting characteristic 
patterns of morbidity, response to symptoms and utilization of medical 
services and facilities’. 

It is not an uncommon practice, as illustrated in Chapter 2, to deter- 
mine the hospital use by families or individuals by means of a household 
survey. However, surveys are inferior to OHIP data for a number of 
reasons: 


- because memories fade with time, the period for which respondents 
can be expected to recollect details of hospital episodes is necessarily 
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short; 

- the patient or family may often be unaware of the principal diagnosis 
upon discharge; 

- accuracy of recall may well be a function of the respondents' 
educational level or income class; 

- the above problems are compounded in the case of proxy respondents; 
- the survey approach is time consuming and very expensive. 


In Ontario, surveys to obtain information on hospital use are unnecessary 
if access to the OHIP discharge records is obtained. 

But the OHIP files do not, in isolation, provide a data base with 
which we can address the questions asked in Chapter 1. It is not enough 
to know that OHIP family X had a very bad year, incurring sixty days of 
inpatient hospital care, if we know nothing else about that family. The 
OHIP files do not contain information on family size and composition (only 
persons who receive services are registered), family income, or the 
education and occupation of the head of the family or spouse, to name but 
a few missing data. In addition the discharge information is recorded by 
OHIP number. The necessity of maintaining confidentiality inhibits ready 
access to those records. 

The usefulness of the OHIP hospital records for this type of analysis, 
then, depends on being able to obtain the necessary supplementary infor- 
mation, and on developing a means of merging data sets while maintaining 
confidentiality. After considering several possibilities we chose to collect 
the necessary data and identifiers (OHIP numbers) by means of a house- 
hold survey on a sample of the Ontario population. This allowed us to 
request the Ontario Ministry of Health to perform an internal linkage, the 
product of which would be a linked data set, but without the OHIP 
numbers. 


THE OHIP FAMILY - SOCIOECONOMIC AND DEMOGRAPHIC DATA 
The household survey design, the process of drawing up an appropriate 


Z It is reasonable to suppose that hospitalization and surgical experi- 
ences are reported with greater accuracy than visits to physicians or 
episodes of illness involving no contact with the delivery system, but 
the underreporting problem still exists (Fuchs 1978). 
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population sample to whom the survey could be directed, the survey 
instrument itself, and the various attributes of the completed survey are 
reported and discussed extensively in Manga (1978). Therefore, only the 
essentials will be provided here. 

The survey included questions on family size, age and sex com- 
position, marital status, education, occupation, family income, residence, 
distance and travel time to physician and hospital, and indirect costs 
involved in receiving medical or hospital care (loss of earnings, travel 
costs, drugs, and so on). Several ‘opinion’ queries about the availability, 
quality, and cost of hospital and medical care in Ontario were also con- 
tained in the survey. The data were collected for a probability sample of 
the population of all 'OHIP families' in Ontario. The set of eligible 'OHIP 
families' was defined to include only those families with a single OHIP 
number during the twelve months from 1 April 1974 to 31 March 1975. The 
probability sample was based on a stratified multi-stage cluster sample 
design. The population of OHIP families was stratified into sub- 
populations, by family income and by availability of physicians and hospital 
resources.? Within each, probability subsamples of OHIP families were 
independently taken. 

The many stages were necessary because there was no master list of 
OHIP families. The first stage consisted of obtaining a probability sample 
of provincial enumeration areas. This was followed by a sampling of 
addresses within each sampled enumeration area (stage two), a sampling, 
at specific rates, of households at sampled addresses (stage three), and a 
sampling of the OHIP families within chosen households (stage four). A 
number of selected households and OHIP families were found to be 
ineligible. Of 1867 selected households, 4.6 per cent were found to be 
'dead' addresses and 3.2 per cent of the selected OHIP families were 
ineligible. The final sample consisted of 1290 families. Since our survey 
deliberately avoided ‘epsem' sampling (in which every element has the same 
probability of appearing in the sample), responses were weighted to 


3 Five income groups were used: $0-4999, $5000-9999, $10,000-14,999, 
$15,999-19,999, and over $20,000. In fact, ‘household income' was 
used as a proxy, but it is highly correlated with family income. 
Information on average 1971 incomes for each enumeration area was used 
to allocate OHIP families to one of these five groups, for sampling 
purposes only. Details of this and of the stratification by supply 
factors may be found in Manga (1978, Appendix D). 
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correct for unequal selection probabilities. The weighting process takes 
account of the fact that our sample has a disproportionately high repre- 
sentation from high- and low-income enumeration areas. Similarly those 
families in areas deemed to have an inadequate supply of health care 
resources were oversampled. The weighting also takes account of biases 
that could arise from varying non-response rates across income classes.* 

Once the final sample had been constructed and the survey responses 
gathered and recorded, the survey data were submitted to the Ontario 
Ministry of Health's Data Dissemination and Evaluation Branch. There the 
hospital use experiences of the 1290 selected families over the period 
1 April 1974 to 31 March 1975 were drawn from the provincial discharge 
tapes.° The two data fields (OHIP and survey) were then assigned 
random matching identifiers in place of the OHIP numbers to ensure con- 
fidentiality of individual sampled families, and the resulting data sets were 
released by the Ministry for the use of this project. 


MEASURING HOSPITAL BENEFITS 


With a linked data set providing information on family income, composition, 
residence, and so on and on family use of hospitals, what remained was to 
establish a method of evaluating the incidence of hospital benefits. As 
Manga (1978, 49) noted in the earlier analysis of medical benefit incidence, 
'a common solution ... has been to use the cost of producing ... services 

In the case of hospital services, even reasonable cost estimates are not 
available, because of complex problems in defining and measuring hospital 
outputs and the related production processes. ' 

The acute care hospital's primary function is to enhance the health 
status of those it treats. But while advances are being made in the 
development of community and individual health status measures (see 
Culyer (1978) for a description of the state of the art and remaining 
problems as they relate to Ontario), there are as yet no unanimously 


4 Again, details are available in Manga (1978, Appendix D). 

In fact, all separations in that period formed the hospital use data. 
Thus the records did not include patients who were admitted during the 
study period but discharged after 31 March 1975. By the same token, 
however, a patient who was admitted before 1 April 1974 and discharged 
before 31 March 1975 and who was a member of one of the chosen OHIP 
families would have been in the analysis. 


Ca) 
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accepted health status measures that could be applied to this particular 
analysis. Furthermore, even with a satisfactory method of measuring 
health status, the problem remains of differentiating changes in health 
status resulting from hospital care from natural changes brought about, 
for example, by the self-limiting nature of an illness. 

The difficulties inherent in using the health status concept for 
hospital output measurement have led to the adoption of a number of 
proxies - services, discharges, days of care, and expenditures. Each has 
its attendant problems (Berki 1972), some worse than others. For 
example, using services poses a formidable aggregation problem, and 
services are, in any event, inputs into a production process. Discharges 
or separations embody well-known problems when used as output measures. 
Perhaps the most severe is that there is wide variation in the lengths of 
stay for different conditions requiring hospitalization. Yet each discharge 
is explicitly assigned an equivalent weight of one if total cases is the 
adopted output measure. The use of ‘number of days' involves similar, 
but perhaps less severe, problems. As Berki (1972, 34) points out, if a 
treated case requires 'admission-specific,' 'stay-specific,' and 'diagnosis- 
specific' services, the use of the unweighted separation may accurately 
capture 'admission-specific' services, but neither of the other two. ‘'Stay- 
specific' will depend on length of stay, and '‘'diagnosis-specific' on the 
conditions requiring treatment. Unweighted days is also accurate for one 
out of the three categories - 'stay-specific' services, but fails on 
‘admission-specific' and 'diagnosis-specific' criteria. 

Using hospital costs (expenditures) as an output proxy entails the 
assignment of explicit weights to a utilization measure. Since expenditures 
are equal to services x cost per service, or to days x per diem, or to 
cases X cost per case, with the right choice of weights one can attempt to 
capture at least two of Berki's three service categories. While expen- 
ditures embody a mix of the problems associated with services and dis- 
charges or days' stay, this measure starts to adjust for the problems 
associated with straight unweighted aggregation. In addition, expen- 
ditures as benefit measures are consistent with our interest (noted in 
Chapter 1) in assessing the distribution of ex post risk-bearing taken on 
by the hospital insurance program. One of the main goals of this study, 
then, is to develop and compare various weighting mechanisms. Our 
analysis thus attempts to distribute hospital benefits, defined in terms of 
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alternative hospital cost estimates, across income classes. 

For descriptive purposes at this juncture, the patient day is employed 
as the use side of expenditures, although similar issues are relevant in 
using the treated case, separation, or discharge. Both patient days and 
separations are used in the empirical analysis in Chapter 4. The most 
common ‘cost! measure building on the patient day is the '‘'per diem,' 
defined as total operating expense divided by total days' stay. One might 
employ a province-wide estimate or hospital-specific figures. The use of a 
provincial per diem, however, assigns equivalent weights to each day of 
care in the province. Not only does it not differentiate different 
diagnoses, but it also assumes hospital-invariant treatment costs for a 
given diagnosis. In short, by adopting the provincial average per diem 
we learn no more about output distribution than by using unweighted 
patient days. Our expenditure incidence results reported in the following 
chapter include estimates based on the provincial per diem as 'benchmark' 
figures against which to view incremental degrees of sophistication in 
weighting schemes. 

In the results reported in Chapter 4, the hospital-specific per diem 
forms the weighting for our second measure of expenditure incidence. 
Employing hospital-specific per diems incorporates the potential for inter- 
hospital average cost differentials, thereby providing some improvement 
over the province-wide measure, but it does not address the reasons for 
those cost differentials. Since the measure of use with which it is being 
combined very specifically refers only to inpatient care, and since at least 
some share of those cost differences between hospitals may be due to 
different mixes of non-inpatient care activities, problems remain. Two 
patients entering, respectively, a small community hospital and an urban 
teaching hospital for identical conditions requiring identical lengths of stay 
would be recorded as having incurred quite different hospital costs if 
gross hospital per diems were used to weight their stays. Hospital 
activities commonly include some subset of outpatient care, emergency 
care, research, and education, and the mix of those activities varies 
considerably across Ontario hospitals. For example, although most 
hospitals record no expenses associated with education, for the teaching 
hospitals the share of total operating costs allocated to education may be 
as high as 8 per cent (basis 1974). 

The deficiencies in the per diem result from the incompatibility of its 
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numerator and denominator, the latter specifically referring to inpatient 
care, the former embodying an amalgam of activities. Compatibility 
requires that an effort be made to isolate the cost of providing inpatient 
care. Our third and fourth sets of expenditure incidence results are 
based on such cost estimates - inpatient hospital-specific cost, per case 
and per day. The method for allocating costs across and between intra- 
hospital activities is described in detail elsewhere (Barer and Evans 1980). 
Very briefly, the procedure entailed the extraction of all non-inpatient 
cost items from total operating expenditures, using data provided by 
hospitals for Statistics Canada's Annual Return of Hospitals (HS-1 and 
HS-2). Non-inpatient items included education, special research programs, 
ambulance, outpatient department, emergency department, and estimated 
outpatient shares of predominantly inpatient activities such as EEG IECEs 
laboratory, and radiology. A pro rata share of administration expenses 
was also eliminated. For the 182 public acute care Ontario hospitals on 
which this allocation was carried out, the average estimated inpatient share 
of total operating expenses was just over 81 per cent.® The hospital- 
specific values ranged from just under 50 per cent for Princess Margaret 
Hospital (the Toronto cancer hospital, which recorded a large expense 
component for research), to 100 per cent for a small rural hospital. 

Using inpatient operating expenses estimated in this manner as a 
numerator, we computed weights for our third and fourth expenditure 
incidence measures. These weights are denoted henceforth as ‘inpatient 
hospital-specific per diem' (IPDHS) and ‘inpatient hospital-specific cost per 
case' (IPCHS). 

The final set of benefit incidence measures used in the following 
chapters attempts to incorporate the diagnostic variability in inpatient 
hospital costs. Just as it was unrealistic to assume that two patients 
admitted to different hospitals for like conditions would incur identical 
costs, so it is equally unlikely that two randomly selected patients admitted 


6 While there were over two hundred acute care hospitals in Ontario in 
1974, the 182 hospitals formed the data base for computation of the 
fifth and sixth expenditure weights. Those weights were developed 
elsewhere (Barer 1981b) in a six-year analysis of Ontario's hospitals 
that required a common set of hospitals in operation as acute care 
facilities over the entire period. Only 182 hospitals met those 
criteria. All patients in our survey sample who received hospital 
treatment during the 1974-5 period of analysis were treated in one of 
those hospitals. 
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to the same hospital will incur the same costs on a daily or episodic basis. 
A day spent in the operating room undergoing a triple bypass operation is 
recorded as a hospital day just like a second post-tonsillectomy recovery 
day. But there the similarity ends, and none of the previous refine- 
ments - from provincial per diem, to hospital per diem, to inpatient 
hospital-specific per diem - captures this dimension of heterogeneity. 

In a study done for the Ontario Economic Council (Barer 1981b), a 
hospital cost model was employed as a simulator to generate diagnosis- 
specific marginal hospital costs. In that particular application, marginal 
costs were aggregated over six years and 182 hospitals to generate a 
single diagnostic vector containing marginal costs in 1974 dollars for 237 
Ontario Broad Code categories.’ It is those cost estimates, based on the 
same six years, but remaining hospital-specific, that we apply as weights 
to generate our fifth and sixth benefit measures. 

The marginal cost estimates for 1974 were generated in three stages.® 
First, a behavioural model of inpatient costs in Ontario hospitals was 
articulated. Briefly, it suggested that variations in inpatient costs per 
case and per day were functions of such exogenous factors as hospital 
case flow (in fact the inverse of cases per bed year), occupancy rate, 
extent of educational activity, average wage level, specialization, and 
patient mix - diagnostic and by age and sex. Second, a time-series/ 
cross-section estimation spanning the period 1969-74 and incorporating 182 
hospitals was undertaken to generate maximum likelihood parameter 
estimates that represented the impact of each exogenous factor in 
explaining variance across hospitals in inpatient cost per case and per 
day.? The third stage in the generation of the marginal costs used those 
parameter estimates as the basis for a simple simulation model. 


7 In fact, the Ontario Broad Code comprises 260 categories. Owing to 
the small number of cases in twenty-three categories and the fact that 
the method used by Barer (1981b) to develop the case mix variable 
(CMPXC1) for the cost analysis becomes invalid for small numbers, 
those twenty-three categories were aggregated into the alternative 
broad code most applicable by aetiology and use of resources. 

8 The following is a very sketchy description. The analytic details may 
be found in Barer (1981b). 

9 The estimation method adjusted for auto-correlation in line with 
Barer's (198la) results, showing that a pooled time-series/cross- 
section ordinary least squares technique generates inefficient 
estimates, because of a significant degree of auto-correlation in 
residual errors of estimation over time. 
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By multiplying the estimated value of inpatient cost per day for any 
hospital by the number of days of care it provided, one can obtain an 
estimate of total inpatient cost for any given year. The simulation then 
addresses the following question: What is the impact on total inpatient 
costs of a decrease in the number of treated cases of a _ particular 
diagnosis for that hospital? By recomputing all variables dependent on 
case mix and case total (such as occupancy rate, case mix complexity, and 
case flow rate) one can calculate an adjusted average cost estimate. This 
recomputation builds in an assumption that all cases ‘eliminated’ would have 
incurred the average length of stay for that diagnosis in that hospital. 
The new estimate of average inpatient cost per day, when multiplied by an 
adjusted total days' stay [actual days - (‘eliminated' cases xX average 
length of stay (ALS) for those cases)] yields an adjusted total expense 
figure. The difference in the two total inpatient cost estimates, when 
divided by the adjustment to total days, provides an estimated marginal 
cost of providing a day of inpatient care for cases of that diagnostic 
category in that hospital in that year. 

This procedure was repeated in Barer's (1981b) analysis for each 
hospital and each of the 237 diagnostic categories for each of the six 
years, and a comparable process was followed for computing marginal 
inpatient costs per case. For the purposes of our study, we needed 
hospital- and diagnosis-specific marginal costs, per case and per day. 
Accordingly, for each hospital, we aggregated the per diem and per case 
cost estimates for the six years, using each hospital's intertemporal dis- 
tribution of days (or cases) as weights. Finally the marginal costs were 
‘inflated' so as to be expressed in 1974 dollars, using a hospital sector 
Paasche index described in Barer and Evans (1980) and applied to Ontario 
by Barer (1981b). These hospital- and diagnosis-specific marginal costs 
were then linked with the hospital, diagnosis, and days' stay information 
from the discharge records of families in our household survey. Thus, 
the marginal costs became the fifth and sixth utilization weights for our 
analysis of the distribution of hospital benefits. On average, marginal 
costs turned out to be approximately 75 per cent of average costs (Barer 
1981b). 

One might argue that average rather than marginal costs would be the 
more appropriate weights for estimating benefit incidence, since all hospital 
costs must be allocated somewhere. However, if one thinks of a hospital's 
fixed costs (the costs of putting in place and staffing a certain number of 
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beds and providing technical back-up) as satisfying the option demand of 
the entire community,?° then those fixed costs (benefits) accrue equally to 
each member of that community,!! and any consideration of benefit 
incidence can quite legitimately focus on the distribution of marginal costs. 


SUMMARY 


In the absence of prices determined by a market, the estimation of hospital 
benefit distribution requires not only information on the distribution of 
hospital use but also a means of inferring a benefit structure from patterns 
of use. In the context of this research, that implies two major problems. 
First, we need a method of linking socioeconomic family descriptors to the 
families’ use of hospitals; and secondly, we need a method of computing 
the benefits of that use. 

This chapter has described the data base from which family socio- 
economic and demographic data and hospital use records were taken and 
the method of linking them. In addition, considerable attention has been 
devoted to methods of moving from patterns of use to distribution of 
benefits. A number of increasingly complex methods of weighting dis- 
charges and days' stay with 'pseudo-prices' were described. The intent 
was to incorporate the fact that costs of hospitalization (and by implication 
benefits in the sense of private costs avoided) vary across hospitals and 
diagnoses. We developed six different weighting methods, using as weights 
provincial per diems, hospital-specific per diems, hospital-specific inpatient 
per diems, hospital-specific inpatient costs per case, and hospital- and 
diagnosis-specific per diems and costs per case. 


10 Option demand refers to a conditional demand by consumers for avail- 
able capacity. Although a given population group may not require 
hospital services in a given period, they nevertheless value the 
existence of that capacity and derive utility from knowing that, 
should the need arise for them to exercise effective demand, the 
appropriate supply-side capacity will be in existence (Weisbrod 1964). 

11 This argument abstracts, of course, from inequities of access, which 
may mean that urban dwellers' option demand, for example, is more 
fully satisfied than that of rural residents. In other words, option 
demand is somewhat inappropriately treated as a public good. In 
addition, at any time one could argue that an individual's option 
demand is directly related to his probability of requiring the use of 
the resource. This probability would presumably be related to age, 
past health history, and so on. But over a lifetime, each person will 
on average exercise the same ‘cumulative’ option demand. 
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4 
THE INCIDENCE OF HOSPITAL BENEFITS IN ONTARIO 


The potential biases introduced by the use of unadjusted average cost 
measures to impute hospital benefits from data on use were discussed in 
the previous chapter. There it was noted that applying province-wide per 
diems or per case cost measures amounted to equal weighting of each day 
or case, respectively, and that while using costs to estimate benefits was 
legitimate under certain assumptions and as a means of answering certain 
questions, it was necessary to refine the cost estimates. Finally, six 
different cost measures were described. In this chapter we present and 
discuss the benefit incidence results based on those six measures. 

The results presented in the following pages are based on a straight- 
forward cross-tabulation analysis. Such analyses do not imply anything 
about the causal structure or direction among the relationships examined. 
This topic is discussed in Chapter 5. While the causal analysis in that 
chapter focuses exclusively on the OHIP family, here we consider both 
family- and person-specific results. This allows some assessment of the 
role of variables other than those within each cross-classification. For 
example, variance in hospital expenditures across income classes may result 
from different average family sizes within different income classes. 
Reporting per person results by income class may serve to clarify the 
influence of family size. 

All results appearing in the tables of this chapter are based on a 
sample that was weighted to adjust for the fact that our procedure over- 
sampled families in high- and low-income enumeration areas and in areas 
that were ‘under-supplied' with medical and hospital resources. The 
rationale for the weighting was considered briefly in the previous chapter, 
and the process is described in detail elsewhere (Manga 1978). Since the 
weighting was done on a family basis, the results reported on a per 


person basis were computed by weighting each person by his or her family 
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weight factor. This generates some obvious, but small, discrepancies in 
comparing per family and per person results. For example, the cost 
estimates for single-person families would be identical, whether reported on 
a per family or per person basis, if the results were based on an un- 
weighted sample. Similarly, the 'married couple' results on a per family 
basis would be twice the corresponding per person figures on an un- 
weighted basis. The weighting leads to small differences in the‘two sets 
of results. 

While the results from this analysis give an indication of the pattern 
of hospital use and benefits across income classes and other variables 
describing the population, our interests extend beyond that purely des- 
criptive information. In particular, the principal questions posed at the 
outset of this study were whether there were significant variations in 
hospital benefits between different segments of the population and, if so, 
why. An analysis of variance in the cross-tabulation results indicates the 
extent and significance of any such variations. An F-statistic is used to 
test the null hypothesis that the mean benefits or use across socioeconomic 
groups are identical.! F-statistics are reported for all comparisons in this 
chapter. 


HOSPITAL BENEFIT INCIDENCE IN ONTARIO 


For each person from our sample of OHIP families who was discharged from 
a hospital in Ontario from 1 April 1974 to 31 March 1975, information was 
available identifying the hospital to which the patient was admitted, the 
patient's age, sex, length of hospital stay, and the principal diagnosis on 


1 The F-statistic compares the sample variance between means (its 
numerator) with the variances around each of the mean values (the 
denominator). If the former is small in relation to the random 
fluctuations within the socioeconomic groups, we cannot reject the 
null hypothesis. But if the variation between means is large in 
relation to the variances within sub-samples, we can be fairly con- 
fident that the differences in sample means are the result of 
different underlying population means (i.e. the null hypothesis ought 
to be rejected), rather than of random unexplained variance. While 
analysis of variance assumes normally distributed homoscedastic sub- 
samples, it was pointed out elsewhere that the technique ‘is generally 
considered to be _ sufficiently "robust"... to provide a _ useful 
approximation even for wide departures from both normality and homo- 
scedasticity' (article by Suits referenced in Manga 1978, 60). 


43 


discharge. Of the 1290 families in the sample, 377 had one or more dis- 
charges. Among the persons in the sample during the year, there were a 
total of 624 weighted discharges, requiring 3854 weighted days of hos- 
pitalization for an average length of stay of 6.2 days. The weighted 
number of families with at least one discharge was 360. 

The Ontario-wide average length of stay of 9.6 days for patients 
discharged from acute care hospitals in 1974 (Ontario n.d. 1976, 20) was 
55 per cent higher than the average for our sample. This large dis- 
crepancy, which raises some doubt about the degree to which our sample 
is representative of the Ontario population,? seems to result from two 
interacting factors, one quantifiable, one not. First, the hospitalization 
records for our sample include only discharges from acute care units of 
public hospitals, although in 1974 there were ninety-six chronic units and 
eleven rehabilitation units in the 194 acute care hospitals in Ontario. The 
average length of stay for the active units was 8.8 days, which is a still 
considerable 42 per cent higher than the average for our sample. 

Secondly, the survey procedure was such that families with persons 
hospitalized at the time of the household survey would have been more 
likely to be left out of the final operational sample than families in which 
no one was hospitalized. In particular, a single person targeted in the 
original sampling frame but in hospital at the time of the field contacts 
would have been missed. The longer the hospital stay, the more likely 
that such a person would not have been included. While this problem is 
most severe for single-person families, it is a possible explanation for the 
relatively low average lengths of stay in all family classifications. If one 
member of a married couple was in hospital, the other was likely to be 
visiting or working and might therefore have been excluded from the 
sample. A single parent who was hospitalized would almost certainly have 
been missed, and if one or more of the children was hospitalized the family 
would again probably have been missed. We do not know to what extent 
this sampling 'bias' explains the difference in average length of stay 


2 In fact because of the unique definition of the OHIP family, and the 
lack of the requisite population data, we are unable to determine how 
representative our sample is of the 1974 Ontario population as regards 
income class, family composition, and age of family head. There is no 
‘master list' or registration or census for OHIP families, and even 
with such a list, information on income-class distribution would still 
not be available. 
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between 6.2 days and 8.8, but it is safe to say that any family with at 
least one member in hospital over the entire time of the field survey 
(including recalls) had a better than average chance of being excluded 
from the final sample. The chances of missing the original contact plus 
the follow-ups increased, of course, with the length of the hospital stay. 
In fact, our sample did not include any patients with lengths of stay of 
over thirty-five days, despite the fact that many active treatment units 
house a few chronic care patients who incur very long stays. 

A quick check of the distribution of separations for our sample 
showed that there was one or more separations for only 148 out of the 237 
adjusted Ontario Broad Code (OBC) categories (Barer 1981b). Simple 
correlations of our sample's diagnostic distribution of separations and 
average length of stay with those of the Ontario population in 1974 were 
0.75 and -0.01 respectively. When the OBCs categories that contained no 
one from our sample were eliminated, the correlations for the vectors based 
on the remaining adjusted OBCs were 0.72 and 0.36 respectively. Unfor- 
tunately that is the only information that is in any sense 'matchable' with 
the general population, and it does not tell us anything about the repre- 
sentativeness of our sample in terms of the socioeconomic factors of 
importance to this analysis. What it does seem to suggest is that, whereas 
the mix of diagnoses is relatively representative, the lengths of stay 
within diagnoses are not, a finding not inconsistent with the reasons noted 
above for the sample's shorter length of stay than the provincial average. 

Although the different average lengths of stay for the total population 
and for our sample cannot, therefore, be precisely reconciled, we can 
infer something about the likely effects of the difference on our cross- 
tabulation results. The largest proportions of single-person families were 
in the lowest income classes. The large OHIP families (married couples 
with three or more children) are found predominately in the upper-income 
classes in our sample. Given our second point above, this would suggest 
that the hospitalization pattern for our sample will be biased downward in 
relation to the population for the lowest income classes. The bias is likely 
to shrink with increased income. 

Similarly, we might expect downward-biased hospitalization results for 
single-person families and a similar but less severe relative bias for 
married couples with no children and for single parents. As regards the 
age of the head of the household, since a relatively large proportion of the 
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65-and-over group were also single persons, the relative hospitalization of 
this group will again be understated by our sample. ® 

The cross-classification results are reported for two measures of use 
(days' stay and separations) and six expenditure (benefit) measures. The 
expenditure measures are denoted as follows: 


- days weighted by the Ontario-wide 1974 hospital per diem - CPDOW; 
- days weighted by hospital-specific per diems - CPDHS; 

- days weighted by inpatient hospital-specific per diems - IPDHS; 

- cases weighted by inpatient hospital-specific average costs per case - 
LIPGHS: 

- cases weighted by inpatient hospital-specific and diagnosis-specific 
marginal costs per case - MCC; and 

- days weighted by inpatient hospital-specific and diagnosis-specific 
marginal costs per day - MCD. 


Of course the distribution of days' stay and CPDOW will be identical, the 
latter being the multiple of the former where the multiplicative factor is 
the Ontario average per diem for 1974 - $105.91 (Ontario n.d. 1976, 110). 
The tables present the distribution of these eight variables by family 
income class, age of the head of the household, and family composition. 

In Table 11 the utilization results are presented on a family basis for 
these three sets of socioeconomic classifications. On average for the entire 
sample, one hospitalization experience occurred for every two families, and 
each family required hospitalization for three days. Column 2 indicates no 
significant income-related differences in the number of separations per 
family. Families in the lowest income class did require more hospital days 
than their better-off counterparts (6.07 compared to the average of 2.99, 
column 1). The highest income class shows the fewest average hospital 
days (2.27), while the $4000-7999 income class had an atypically low 


S In Chapter 2 we noted that the Statistics Canada (1977) study also 
underestimated the actual hospitalization of the Canadian population. 
We suspect that among the factors responsible for this discrepancy is, 
again, the non-sampling of the hospitalized population. Studies such 
as Beck and Horne (1980) and Horne (1978) avoid this problem because 
of larger sample sizes and because they did not use surveys. 
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TABLE 11 
Average hospitalized days and separations per family 


Families with one 


Total sample Percentage of or more separations 
families with 
Days’ one or more Days' 
stay Separations separations stay Separations 
(1) (2) (3) (4) (5) 
Overall average 2.99 0.48 PAS fed 10.69 we 
Income (INC) 
$ ee Sie 6.07 0.46 2d 30 20.89 1758 
4,000- 7,999 2.34 0.24 24.4 TSe18 LaF 
8,000-13,999 3516 0.64 29 UR 230 
14,000-19 ,999 2.40 0.48 30.0 7.84 eo 
20,000 + EPA 0.41 26.6 Noee 50 
Unknown 2295 O752 34.0 6.87 1.20 
F-statistic 3.58" HsS5) Doilfe) inne 


Age of head of 
household (HEADAGE) 


18-34 Zea 0252 30.4 7.91 1.64 
35-49 2.99 0.65 3 ee, 9.36 2.04 
50-64 ait 0.36 215 1330 1.44 
65° + 3200 0.24 20 22216 Teo 
F-statistic 0.65 2.86** 8.47% 0.79 
Family composition 
(FAM) 
Married couple 2.54 0525 223 12283 1228 


Married couple 

with 1 or 2 

children STAY 0.60 3526 10.90 1276 
Married couple 

with 3 or more 


children 4.49 1207 39.6 12.93. 3.08 
Single person 1.89 Oe25 1632 8.49 LETS 
Single parent 

with children 2.39 0-53 36.0 6.15 137 

F-statistic < Tae lou Yew aka 1-83 4.10% 


Significant at 0.01 level 
*«* Significant at 0.05 level 
Significance indications based on two-tailed tests 
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average separation rate (one-half of the sample average of 0.48).4 

Column 3 provides a transition from the whole sample to the sub- 
sample of user families only. It shows that the proportion of families with 
at least one hospitalization did not vary appreciably across income classes. 
The families in the $4000-7999 class were least likely to have experienced 
hospitalization, a fact that partly explains why that class had the lowest 
separation rate based on the whole sample. 

When we consider only the families with at least one separation, the 
average number of hospital days was 10.69 and the average number of 
separations was 1.73. As for the entire sample, again there was no 
significant income-related trend for separations (column 5). However, a 
significant inverse relationship is noted between the average number of 
hospital days and income class (column 4). In fact, families in the lowest 
group spent, on average, almost three times as many days in hospital as 
families earning $20,000 or more. 

Turning to the results by age of the household head, we observe no 
significant differences in days! stay when the total sample is considered 
(column 1), but the differences in average separations are significant (at a 
95 per cent confidence level; see column 2). In particular, younger 
families have more frequent separations, a result of a large proportion of 
those families having at least one separation (column 3). This trend is a 
function of family size, since family heads in the 18-49 age bracket have 
larger families than the more elderly heads. Column 3 also reflects the 
fact that our study is limited to acute care hospitals. The aged are often 
institutionalized for treatment or convalescence in long-term care hospitals, 
nursing homes, psychiatric hospitals, and so on, or are cared for at day 
hospitals or through home care programs. In fact, the significant 
differences in separations (column 2) disappear when the more restricted 


4 The following table contains the degrees of freedom for determining 


Critical levels for the F-tests: 
Persons from 


Families with families with 
All one or more All one or more 
families discharges persons discharges 
INC 5/1284 5 Srd Sy eee S| 5/1099 
HEADAGE 3/1286 3/673 3/3505 S71 50) 
FAM 4/1285 4/372 4/3534 4/1100 


The 'Unknown' income category comprised 44 survey respondents (out of 
the total of 1290) who declined to provide this information. 
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sample is viewed (column 5). For the families with at least one separation, 
a strongly significant difference is noted in days' stay, which increases 
with the age of the family head (column 4). Evidently, for the 'separated' 
sample, the much longer stays (Table 12) for members of the older families 
overwhelm the trend in column 3 and produce threefold differences in 
average days' stay per family for persons 65 and over as compared to the 
18-34 HEADAGE group. 

The family composition results indicate significant differences in 
separations as one moves across different family compositions (columns 2 
and 5). Of course one would be quite surprised not to find that larger 
families have more hospitalization per family. As for days' stay, the 
significant difference evident for the whole sample (column 1) disappears 
when only the 'separated' sample is considered (column 4), because there 
are more families with no hospital separations among the smaller families 
(column 3). Thus we see the greatest increase in days' stay, when com- 
paring the total sample with the more restricted subsample, for single- 
person families and the second largest increase for married couples. 

As noted earlier in this chapter, the average length of stay (ALS) 
per separation for patients in our sample is approximately 6.2 days. In 
column 3 of Table 12 this average length of stay is disaggregated by our 
socioeconomic groups. ALS generally declines with increases in income. 
In particular, ALS for families in the lowest income class is over twice the 
overall average, while there is little to separate the upper three income 
classes. The ALS increases with age of the family head and is highest for 
married couples. The lowest ALS by family composition is found in the 
largest families, undoubtedly reflecting short stays by children. The ALS 
figures in Table 12 explain the differences in patterns observed in columns 
4 and 5 of Table 11. In fact, ALS = column 4/ column 5. 

The difference between columns 1 and 2 of Table 12 and the results 
in Table 11 is simply one of denominators. That is, in Table 11 the deno- 
minator for all the figures is the number of families, whereas in Table 12 
it is number of individuals. For large families, this implies a larger deno- 
minator in the Table 12 figures than in those of Table 11. This is 
illustrated most dramatically by the 12.93 days for the married couples 
with three or more children in the 'separated' sample (Table 11), which 
falls to 2.48 days per person in Table 12. 

It is evident from columns 1 and 2 of Table 12 that on a per person 
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TABLE 12 
Average hospitalized days per person and average length of stay 


Days' stay per person 
Persons from 


families with 


one or more Average length of 
Total sample separations stay per separation 
(1) (2) 
Overall average 1.09 3.49 6.18 
Family income (INC) 
$ 0= 3,999 4.05 176 T3222 
4,000- 7,999 1.14 520 962 
8 ,000-13,999 yA be) 4.14 4.96 
14,000-19 ,999 0.70 2S 5.04 
20,000+ 0.68 1.94 Soo 
Unknown Tears pha a say | 
F-statistic 18.27% 21.68% 
Age of family head (HEADAGE) 
18-34 0.94 2.47 4.82 
35-49 0.83 mT Hs 4.59 
50-64 1.38 Se 2 ip 8 
650% 2.21 10.84 14.5 
F-statistic 8.00% 25513 
Family composition (FAM) 
Married couple ve 6255 10.20 
Married couple with 1 
or 2 children 0.97 3.19 6.18 
Married couple with 3 
or more children 0.96 2.48 4.19 
Single person 1.89 8.42 7.54 
Single parent. with 
children Oe%3 161 4.50 
F-statistic 3.45% 16.13* 


* Significant at 0.01 level 
Significance indications based on two-tailed tests 


basis there are more marked differences in days! stay between socio- 
economic groups. To be particularly noted are the HEADAGE results for 
the total sample and the FAM results for the hospitalized subsample. Ona 


per family basis for the whole sample (Table 11, column 1), we were un- 
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able to reject the hypothesis that mean days' stay was identical when the 
age of the head of the household was the variable of comparison. The 
comparable per person results, however, indicate significantly more hos- 
pitalized days for persons of aged families (particularly with heads of 65 
years and over). This is simply a reflection of the generally inverse 
relationship between age of head of household and family size. The 
significant differences for the hospitalized subsample across FAM groups, 
which did not appear in the per family results (Table 11, column 4), are 
also a function of disparate family sizes. In particular, single-person 
families had the second fewest days' stay on a per family basis. But since 
that days' stay figure remains essentially unchanged when we consider the 
results on a per person basis, the single-person family ends up with the 
highest number of days' stay per person among families with separations 
(Table 12, column 2). Probably this is partly due to the lack of someone 
to care for the patient at home. Also, many of the single-person OHIP 
families are more than 65 years of age. 

These basic cross-classification results reveal that the poor are 
greater users of acute care hospital facilities than persons or families in all 
other income groups. This is partly a result of the age mix of that income 
category and, in turn, average lengths of stay for the elderly. In 
addition, family composition will have some role to play because a certain 
number of elderly persons who incur long hospital stays will be widowed or 
separated - single-person families. These figures alone, however, do not 
provide a basis from which to determine the relative independent roles of 
age, family composition, and income in explaining the significant utilization 
differences across income classes. That must be left to the following 
chapter. 

Tables 11 and 12 have reported hospital use by our total sample and 
by the subsample of families with one or more discharges, on a per family 
basis (Table 11) and per person basis (Table 12), as illustrated in the 


following matrix: 
Subsample of families 


Total sample with separations 
Per family Table 11 Table 11 

Table 13 Table 14 
Per person Table 12 Table 12 

Table 15 Table 16 
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The next four tables present the benefit incidence results based on our 
six different methods of weighting use with cost estimates. As illustrated 
above, there is one such table for each of the 'cells' in the matrix. Thus, 
Table 14, for example, presents expenditure estimates on a per family 
basis for the families with one more discharges. 

Table 13 illustrates clearly the effect of applying alternative 
weightings to the hospital use of our whole sample. As noted earlier, the 
average costs in the CPDOW column result from multiplying the days of 
care per family for the entire sample by $105.91, the 1974 Ontario-wide 
per diem for acute care hospitals (Ontario n.d. 1976, 102). If the entire 
population of Ontario had formed our 'sample,' the per family cost 
estimates based on CPDOW and CPDHS (hospital-specific per diems) would 
have been identical. The fact that the latter estimate ($276.72) is lower 
than the former ($317.04) in Table 13 means that, on average, the 
hospitals where our sample of families was treated had lower costs than 
average. Since the sample of 1290 families is relatively small, and since 
there were fewer than 700 separations for our entire sample, it is not 
particularly surprising that the two figures are not closer. 

The relationship between the estimates based on IPDHS (hospital- 
specific inpatient per diems) (column 4) and CPDHS (column 2) reflects the 
results of using the inpatient cost estimation method described briefly in 
the previous chapter (and in more detail in Barer and Evans 1980). For 
the set of Ontario hospitals to which that method was originally applied 
(Barer 1981b), estimated inpatient costs as a share of total operating 
expenses clustered heavily in the 0.80 to 0.85 range. The ratio of the 
average IPDHS estimate to its CPDHS counterpart for the hospitals used by 
our sample is in the middle of that range, suggesting that whereas the 
hospitals used by the sample may have had relatively low costs, their mix 
of inpatient/non-inpatient activities conformed closely to the provincial 
norm. 

The implications of using number of separations weighted by costs per 
separation as an estimate of hospital benefits or expenditures is illustrated 
vividly by the overall average figures in Table 13 (columns 3 and 5) and 
is reinforced time and again throughout this and the following three tables. 
The overall estimate based on IPCHS is nearly 50 per cent higher than the 
one based on IPDHS. Which is 'more correct'? For our particular sample 
there are two problems in using per case cost measures as weights in 
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moving from use to benefits. The fact that the average based on IPCHS is 
larger than that based on IPDHS shows clearly that the patients of this 
sample who were hospitalized stayed in hospital for shorter lengths of time 
than the average for the hospitals to which they were admitted.° Weighting 
this sample's separations by per case cost estimates derived from a patient 
load with much longer average stays yields estimates based on IPCHS that 
are higher (on average) than those based on IPDHS.® 

More generally, the per case cost measures allow for variance across 
hospitals only (IPCHS) or hospitals and diagnoses (MCC). The method 
used to compute those cost measures could, in theory, have disaggregated 
costs further by socioeconomic class. As noted earlier, however, it is 
impossible to link socioeconomic information for all OHIP families to the 
province's hospitalization data. Therefore, for example, MCC implicitly 
assumes constant average length of stay for any given diagnosis across 
any set of socioeconomic classes. But as Table 12 illustrated, there are 
wide variations in length of stay between these classes. 

Our final two weights, MCC and MCD, attempt to incorporate 
differences between socioeconomic classes in diagnostic mix. They are not 
only inpatient- and hospital-specific, but also diagnosis-specific cost 
estimates. In addition, as noted in the previous chapter, they are 
marginal rather than average costs. The relationships between IPCHS and 
MCC and between IPDHS and MCD in Table 13 show that the marginal 
inpatient costs are approximately 45 to 55 per cent of average inpatient 
costs. While the overall average estimates still differ according to whether 
the basis for estimation was the per case or per day marginal costs, the 
divergence is narrower than the estimates based on the average inpatient 
costs. This suggests that in the two estimates (based on IPCHS and 
IPDHS), some of the divergence generated by length of stay did indeed 


5 Indeed, this is reflected in the sample's overall ALS of 6.2 days, 
itself around 30 per cent shorter than the provincial average for 
Ontario's acute care hospitals in 1974. 

6 It does not follow that the estimates based on IPCHS are biased up- 
wards. It is generally acknowledged that the early days of a 
hospital stay are, on average, the relatively resource-intensive, 
expensive days and that many long stays involve predominantly low cost 
‘maintenance’ care. The hospital-specific estimates of per case cost 
(IPCHS) will of course embody all those long stays. For our 
relatively short-stay sample, then, IPDHS may underestimate the in- 
patient per diem cost of their treatment. Or it may not, for factors 
other than length of stay alone come into play. 
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result from the lack of diagnostic standardization in those measures.’ 

Let us turn now to the socioeconomic disaggregations in Table 13; in 
the section on income, the CPDOW column is simply a multiple of column 1 
of Table 11. While the relative positions of the income classes are identical 
in the CPDOW and CPDHS columns, a comparison of those two columns does 
reveal some interesting information. The difference in the F-statistics for 
the two columns shows that we cannot be as confident in rejecting the null 
hypothesis when the estimates based on CPDHS are used. When one 
compares columns 1 and 2, two cells stand out. While each income class in 
our sample was treated, on average, in relatively low-cost hospitals, this 
was particularly pronounced for the lowest income group and least evident 
for the $14,000-19,999 income class. For the lowest income group, the 
column 2 figure is 19.3 per cent lower than the figure in column 1, 
whereas the corresponding reduction for the $14,000-19,999 income class is 
only 6.3 per cent. It would seem, then, that although the poor are 
relatively high users of hospital resources, they are also relatively 
frequent occupants of beds in lower-cost acute-care institutions. The 
estimates based on IPDHS provide no significant new information at this 
stage. It appears that the average ratio of inpatient to total operating 
costs of around 0.83 noted earlier also characterizes the subsets of 
hospitals treating each income class. Similarly, only minor cost differences 
based on diagnosis materialize in a comparison of columns 4 and 6. The 
lowest income group appears to be treated for slightly less costly diagnoses 
than the total sample, whereas the reverse is true for the $8,000-13,999 
class. But the differences are small. For the whole sample, the ratio of 
benefits based on MCD to those based on IPDHS is 0.52. The cor- 
responding ratios for the lowest income and the $8,000-13,999 classes, 


7 This marginal/average differential comprises two components. As noted 
in Chapter 3, the ratio of marginal cost to average cost for the 
provincial diagnostic mix was around 75 per cent in 1974. The fact 
that the ratios of columns 5 to 3 and 6 to 4 in Table 13 are between 
45 and 55 per cent shows that the diagnostic mix of our sample was 
less expensive than the provincial diagnostic mix. In particular, the 
patients in our sample who were treated in any given hospital were 
treated for lower-cost diagnoses than the actual mix of patients in 
that hospital. For a general review of other literature that has 
compared marginal and average costs, see Lipscomb et al. (1978). 
Barer and Evans (1980) suggest a reconciliation of discrepancies 
between ratios based on time-series as opposed to cross-section 
analyses. 
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respectively, are 0.50 and 0.54. 

Quite different results are generated by the per case estimates. 
They suggest no significant differences between income classes in hospital 
benefits, primarily because these weights do not include differences in 
average length of stay across socioeconomic groups. But the relatively 
constant ratio of column 5 to 3 does tell us that the differences between 
columns 1 and 3 are not confounded by any extraordinary diagnostic 
variation across the income classes. The difference in columns 1 and 3 
simply reflects the fact that average lengths of hospitalization were 
significantly higher than the sample mean for the lowest income groups, 
and lower for the other groups. 

Overall, the INC results in Table 13 suggest that for our entire 
sample the differences in hospital benefits across income classes are at 
best (or worst, depending on one's perspective) marginally significant at a 
95 per cent confidence level. 

Turning to the HEADAGE results, the null hypothesis that hospital 
benefits per family do not vary with the age of the household head cannot 
be rejected. The only column in which significant (p <.05) differences 
appear is the one based on IPCHS. That column serves to highlight 
another problem related to length of stay that occurs when per case 
estimates are used. As noted earlier, there are significant differences in 
average length of stay between different family age groups. But the per 
case measures do not allow that variation to be incorporated in the results 
in columns 3 and 5 of Table 13. In columns 1, 2, 4, and 6, even when 
that variance is incorporated, the aged families still do not show sign- 
ificantly higher hospital expenditures (because there are many more 
families in that age group with no hospitalization, as shown in Table 11, 
column 3). In other words, when the per case weights are used, the aged 
families appear to be relatively low beneficiaries of hospital care because 
they have relatively few separations from acute care facilities and because 
the IPCHS and MCC measures do not incorporate the fact that those few 
separations come at the end of lengthy hospital stays. 

A comparison of columns 1 and 2 reveals that families with heads 
35-49 years of age were generally treated in higher-cost hospitals than 
other families in our sample. This is shown by the fact that the column 2 
estimate for this group is only 6 per cent lower than its column 1 estimate, 
whereas the reductions for the other groups range from 14 to 17 per cent. 
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The inpatient cost isolation (column 4) and diagnosis-specific cost estimates 
(column 6) do not add significant information about distribution. The 
ratios of column 4 to 2 and column 6 to 4 are almost constant across 
HEADAGE categories. 

The last (FAM) section of this table shows that the probability of 
erring by rejecting our null hypothesis is smaller than indicated by the 
estimates based on CPDOW. The differences in benefits (between different 
kinds of family composition when the entire sample is considered) are more 
significant than simple differences in use. The differences between 
columns 1 and 2 are again quite revealing. In particular, the ratio of 
column 2 to 1 for married couples with more than two children is greater 
than 1.0, in contrast to ratios ranging from 0.80 to 0.88 for the other 
compositions. Recall that our sample, on average, was treated in hospitals 
with less than provincial average costs. Clearly, the largest families in 
our sample were an exception. Single persons, on average, received 
treatment in the lowest-cost hospitals used by the families in our sample. 
As for the relative advantages of the progressively sophisticated estimates 
based on expenditures, once again little additional ordinal or cardinal 
information is obtained by moving from column 2 to 4 and then to 6. 

Unlike Table 13, Table 14 deals only with the restricted subsample of 
families with at least one hospital separation. For all the benefit measures 
based on per day weights (columns 1, 2, 4, and 6), there is less than a 1 
per cent chance of erring by rejecting our null hypotheses. Among the 
families that had at least one hospitalization, it seems clear that there are 
significant differences in hospital benefits, and that benefits are inversely 
related to income class. The HEADAGE results show markedly different 
benefit levels between families of different age structures. This is a pro- 
duct of the variation in length of stay (Table 12), since there were no 
significant differences in separation rates (Table 11, column 5). Not 
surprisingly, for families with some hospital experience, the hospitalization 
benefits increase dramatically with the age of the family head. 

On the basis of columns 1, 2, 4, and 6, married couples with no 
children show greater expenditures than married couples with one or two 
children. While the latter group shows more separations because of sheer 
numbers, its members also stay in hospital fewer days once admitted, and 
this length of stay effect obviously outweighs the separations differential. 
A similar explanation lies behind the finding that single-person families 
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incur higher costs than families with children. The larger family group 
has more separations (Table 11, column 5), but shorter stays (Table 12, 
column 3). In fact, the families with children could be expected on 
average to have many short stays resulting from childhood ailments that 
are often acute but short-lived. In addition, since some nursing care is 
available at home for those children, some of the recuperative days that a 
single person might spend in hospital could be comfortably spent at home 
by children, with little or no difference in the efficacy of care. 

Table 15 begins our examination of benefit incidence for the individual 
rather than the family. Differences between Tables 13 and 15 reflect 
nothing more than differences in average family size between socioeconomic 
groups. On a per person basis, significant income class differences result 
from the extremely high costs incurred by members of OHIP families in the 
lowest income group, These differences are far more significant than 
those of Table 13 because the poor families are smaller on average than the 
families in all other income classes.*® This, in turn, reflects the dispro- 
portionate share of elderly persons (predominantly married couples or 
single-person families) in that income group. The smaller than average 
size for elderly families also gives rise to the significant differences 
between HEADAGE categories (when per diems are the basis for cost 
estimates), which did not appear in Table 13. On a per person basis, 
members of families with heads of household over 50 years of age use 
increasing amounts of hospital care owing to increasing average lengths of 
stay. Finally, on a per person basis, single-person families are the 
highest users among our family composition groups. 

Table 16 combines the results contained in Tables 12 and 15. Thus, 
while it continues to report per person results, it does so for the 
restricted sample of persons from families with at least one separation. 
The differences in F-statistics and patterns between Tables 15 and 16 are 
the ones seen in moving from column 1 to column 2 in Table 12, and the 
discussion of those results is pertinent here as well. 

Table 17 presents results based on a further paring of the sample. 
In moving from Tables 16 to 17, we have eliminated from the denominators 


8 In fact, 66 per cent of the OHIP families in the lowest income class 
were single persons and the average family size was 1.5. For the 
$14,000+ income class, however, the average family size was over three 
(Manga 1978). 
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all members of families with at least one separation who themselves received 
no hospital care. The most marked effect of this restriction appears in 
the FAM results, where strongly significant differences (Table 16) based 
on the various per diem cost estimates (p <0.001) are reduced to the point 
where the null hypothesis can be rejected with somewhat less, although 
still considerable, confidence (p <0.05). This occurs, of course, because 
the families with children tend also to be the families with the most non- 
hospitalized persons. Thus the column 6 figures for married couples with 
three or more children show the most dramatic proportionate increase in 
moving from Table 16 to Table 17. The two highest FAM figures in Table 
16 - married couples and single persons - change the least from the 
shrinking of the sample (indeed single-person family denominators naturally 
do not change), while the other figures increase sharply. 

Whereas magnitudes of F-statistics also fall in almost all cases 
throughout the rest of Table 17 (in relation to Table 16), strongly 
significant differences in hospital benefits remain across income classes and 
family age categories. 

What is interesting about Table 17 is that, when the confounding 
factor of variation in family size (and thus in the number of potential 
non-hospitalized persons) is removed, hospitalized persons in the lowest 
income group tend to incur the highest costs, and as family income 
increases, incurred costs per hospitalized person fall. Once again the 
main explanation is found in the HEADAGE figures. As a result of their 
above-average lengths of stay and their dominant place in the lowest 
income class, the elderly tend to be an overpowering influence in the 
benefit distributions by income class and by family composition. 


SUMMARY 


This chapter has reported use and benefit incidence results for a number 
of socioeconomic disaggregations. The principal finding was that poor 
families use significantly more hospital care than families in other income 
classes, in spite of the fact that the differences between income classes in 
separations per family are not significant. This greater use by the poor 
is explained primarily by their relatively high average length of stay, 
which was more than twice the average for the sample. While there are no 
doubt a number of reasons for this difference, it is partly due to the 
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fact that about half the families in the lowest income class had family heads 
of at least 65 years of age. The average length of stay for hospital 
separations for members of the oldest families was also over twice the 
sample average. 

With respect to days' stay by age of family head, there is no 
significant difference when the entire sample is considered. When 
attention is restricted to families with at least one separation, a significant 
direct relationship appears between hospital use and age of family head. 

Not surprisingly, the frequency of hospital use (separations) and 
total hospital use per family increases with family size. This is purely an 
aggregation effect, since on a per person basis it is the single-person 
family that is the greatest beneficiary of the insurance program. 

As for the benefit incidence results based on our six different cost 
weightings, for the user subsample, average hospital benefits vary inver- 
sely with family income and directly with the age of the family head. 
Families consisting of at least a married couple are on average greater 
beneficiaries than single-person or single-parent families. Based on the 
most specific unit of observation - average benefits per person only for 
persons with one or more separations - the greatest beneficiaries are user 
members of 'married couple’ families. 

In general, the increasingly specific cost weight focus (from province- 
wide per diem to marginal inpatient hospital-specific and diagnosis-specific 
costs) does not alter significant differences or ordinal rankings. However, 
a number of interesting inferences and findings were obtained by the use 
of the alternative cost weightings. For example, _ families in_the lowest 
income class were more likely to be treated in lower-cost hospitals than the 
rest of our sample. Families with heads in the 35-49 age bracket, on the 
other hand, were treated in higher-cost hospitals, as were members of the 
largest OHIP families. Single persons tended to be treated in lower-cost 
hospitals. 

Another implication of the analysis is that the differences in use do 
not seem to be a function of differences in diagnosis. Only by applying 
inpatient and diagnosis-specific cost weights could we eliminate diagnostic 
mix or mix of hospital activities as potential contributing factors. The 
results based on diagnosis- and hospital-specific weightings indicate 
significant differences in benefits across income classes, with the lowest 
income group being the greatest beneficiaries, but the significance is less 
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marked than for the differences in incidence of use. 

In Chapter 2 we reviewed several hospital use studies of the National 
Health Service in the United Kingdom, the Medicare and Medicaid programs 
in the United States, and the Canadian program. In this section we 
compare very briefly some of our findings with that earlier evidence. 

As we noted earlier no US or UK study has incorporated monetary 
measures of hospital benefits such as those developed for this study. The 
studies by Boulet and Henderson (1979) and Statistics Canada (1977) 
include one measure of hospital benefits as explained in Chapter 2. That 
measure is different from any of the ones we have used here. It is closer 
to the CPDOW measure than to the other benefit measures in our analysis. 
For several reasons, a straightforward and complete comparison of the 
benefit magnitudes in the two studies is difficult. The most important of 
these is the unique definition of the family adopted in our study. Also, 
our focus was restricted to hospital services provided in acute-care hos- 
pitals, unlike the broader inclusion in the Statistics Canada data base. 
Perhaps most significantly, some of the more interesting results in our 
analysis in this chapter are directly derived from our different weightings 
of the utilization data. For example, our comparison of benefit incidence 
using province-wide and hospital-specific per diems as weights led us to 
the conclusion that the lowest-income families seem to be treated in 
relatively low-cost hospitals. 

With these restrictions and caveats in mind, it can be said that our 
results pertaining to days! stay and average length of stay by income 
class, age of the head of the household, and family size basically concur 
with the Canadian studies. They also conform broadly to the results of 
studies in the United Kingdom, particularly the one by Carstairs and 
Patterson (1966), if one is willing to assume that there is a reasonable 
correspondence between our categorization of families on an income scale 
and the social class grouping normally used in the UK studies. The poor 
and the aged are found to be greater users of hospital care and to stay 
longer in hospital. Larger families are greater users of hospital care, 
though on a per capita basis it is the smaller families that enjoy this 
distinction. 

The studies by Statistics Canada and Boulet and Henderson found 
that average hospital benefits vary inversely with family income (see 
Tables 8 and 9). Our results are again consistent with that finding, both 
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on a per family basis (Table 13) and on a per capita basis (Table 15), and 
regardless of whether the benefit measure used is based on CPDOW - 
which is close to the Statistics Canada measure - or on CPDHS. 

It was noted earlier that the results presented in this chapter pro- 
vide, at best, impressionistic evidence regarding the relative effects of 
selected socioeconomic variables on the variations in hospital use and 
benefits. In the next chapter we consider in more detail the relative 
influence of these and other explanatory variables. Because of the pro- 
blems, noted in detail earlier, associated with using the case-based benefit 
measures (IPCHS and MCC) and in keeping with the focus of our dis- 
cussion in this chapter, the benefit measures used in the causal analysis 
in Chapter 5 will be based on the CPDOW, CPDHS, IPDHS, and MCD cost 
weights. 
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3 
SOCIOECONOMIC FACTORS IN THE INCIDENCE OF HOSPITAL BENEFITS 


The results of our incidence analysis suggest that poor families are the 
primary users of hospital care. They also show that the use of hospital 
care and the benefits from hospital insurance increase with the age of the 
household head, whether the unit of comparison is the individual or the 
family. The largest families were, not surprisingly, found to be the most 
extensive users of hospitals, while on a per person basis, single-person 
families received the most hospital benefits. We surmised that the poor 
receive relatively more services than their counterpart families of other 
income classes because of the different age structures of the various 
income classes. 

But while the main purpose of Chapter 4 was to estimate the average 
hospital use and benefits for each of our income classes, one cannot infer 
anything from those results about the role of income in explaining the 
variation in benefits between income classes. In this chapter, then, quite 
different questions are addressed. First, and most important for the 
issues being considered by this study, is family income itself a significant 
determinant of use of hospital services? Second, are there other variables 
of significance to government policy that appear to have a direct influence 
on patterns of hospital use and benefit? Third, and directly related to 
the first two questions, is the determinant role of other variables such as 
to suggest a significant difference between the apparent income/benefits 
pattern of Chapter 4, and the causative impact of income on the variation 
in benefits? Finally, what is the best analytical means of answering the 
first three questions? 

There is a vast literature on general correlates of medical and 
hospital care, and somewhat more restricted but extensive research on the 
determinants of medical and hospital use. Here we draw only selectively 
on that past work in formulating our determinant model. 
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Perhaps the pioneering work on the taxonomy of the correlates of the 
use of medical services is by Andersen (1968, 8), who suggested that all 
factors fall into one of three groups - ‘predisposing', ‘enabling’, and 
'need'. He postulated that 'for use to take place: (1) a family must be 
predisposed to receive medical care; (2) there are enabling conditions that 
allow the family to attain health services; and (3) the family must perceive 
a need for these services’. Predisposing variables include family com- 
position, social class (as determined by location, occupation, education, 
race, ethnicity, and so on), and health beliefs (related to families' sense 
of the value of good health, knowledge of disease, and the role of pro- 
viders in maintaining good health). Enabling variables include the 
accessibility of services and the ability of families to afford those services. 
Income, insurance coverage, and direct costs fall into this category. 
Finally, the need variables are related to perceived health status and the 
response to symptoms. Aday and Eichhorn (1972) compiled an extensive 
bibliography (now somewhat dated) of studies examining the roles of 
various subsets of these variables; a more recent bibliography may be 
found in Freeburg et al. (1979). 

Causal models of use may be classified in two ways. First, they can 
generally be divided into macro- and micro-analyses, depending on the 
unit of comparison. Macro-analyses use characteristics of populations to 
try to explain differences in use between regions or countries. A number 
of economic approaches to modelling hospital use are reviewed in Horne 
(1978). One more recent example is Bridgman (1979). Micro-analyses, on 
the other hand, focus on the family or individual as the unit of comparison 
and attempt to explain variation by using variables that describe the family 
or its members. 

The second way of classifying causal models is to determine which 
groups of the many variables in Andersen's (1968) model are included in 
the analysis of use. McKinlay (1972) and Anderson (1973b) have reviewed 
the approaches taken by different disciplines (e.g. economic, social- 
psychological, and so on), while selective reviews of the economic 
approaches may be found in Berki (1972), Stoddart (1975) for medical 
rather than hospital use, and Horne (1978). Newhouse and Phelps (1976) 
and Horne (1978) are recent examples of micro-analytic economic 
approaches to explaining hospital use in mixed and public insurance 
settings respectively. 
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MODELLING HOSPITAL USE 


Like Newhouse and Phelps (1976), Horne (1978), and Beck and 
Horne (1980), we treat use or non-use and the extent of use separately 
and employ a two-stage model for estimating the determinants of hospital 
use. The first stage investigates the influence of income and other 
independent variables on variations between families in the probability of 
at least one admission during the study period. The second stage then 
considers how the same set of independent variables explains the volume of 
hospitalization among 'user' families and the benefits to those families. 

The division of the causal analysis into two parts is justified for two 
reasons, one Statistical, the other intuitive. First, as discussed below, 
the large proportion of families without any hospital use during the period 
of analysis imposes a distribution of hospital use by family with a heavy 
weighting at zero. This distribution is statistically problematic if one 
wishes to explain the variations in hospital use between families for all 
families. One method of avoiding that problem is to deal with the two 
stages separately. Secondly, there is no reason to believe that the 
relative importance of any given independent variable will be the same in 
explaining the probability of admission and the length of stay once 
admitted. Yet there are different policy questions relating to each, and it 
seems logical, therefore, to incorporate the possibility that different 
variable-specific effects will emerge in each stage. For example, one might 
expect that a single-person family would be less likely to experience at 
least one hospitalization during a given period, other things being equal, 
than larger families. Similarly, because the family consists of a single 
person, one would expect relatively low use and benefits on a family basis. 
But the effect of that family composition could be different in the two 
stages, since that single person, once admitted, might be discharged with 
less haste than a similar patient who could be cared for at home by other 
family members. In other words, if all else, including type and severity 
of condition is equivalent, a single person, once admitted to a hospital, 
might stay longer than a person from a larger family. This would tend to 
generate coefficients of different magnitude (if not direction) on the same 
variable in the two stages of use. 

We proceed, then, from the premise that similar variables have 
different weights in the two stages. The implications of this hypothesis 
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for choosing an estimation technique for the utilization model are discussed 
in more detail later in the chapter. In addition, the hypothesis itself is 
tested on our data set. It is assumed that the probability that a given 
family will need at least one episode of hospital care in any given period is 
a function of numerous economic, social, and demographic variables. 
Included are those specifically reported in the incidence results of 
Chapter 4, along with the education level and employment status of the 
household head. Variables are also included to identify families carrying 
supplemental hospital insurance, and family heads or spouses whose per- 
sonal physician is a specialist. Finally, tenabling' variables representing 
the availability of medical and hospital services complete the set of 
independent variables. 

Our choice of independent variables was generally in keeping with 
other micro-economic analyses of hospital use,} but it was also intended to 
be as consistent as possible with the earlier analysis of the use of medical 
services for the same sample (Manga 1978), and was restricted somewhat 
by the availability of data. Table 18 lists the acronyms and descriptions 
of all the variables used in the model. 

This causal analysis is restricted to measures of use and benefit that 
are based on days’ stay as an output proxy because of the possibility that 
severe bias may be imparted to results based on cases by the fact that per 
case costs assume that lengths of stay (for given diagnoses and/or 
hospitals) are constant for all socioeconomic classes. Thus, 


P(ADM) = (ay + a, INC + a,FAM + a3HAGE 7 a, BDPOP + as DRPOP 


i ys 
+ agHEDU + a-REMP + agSDOC + @gSCOV), (1) 


7 


1 For example, Newhouse and Phelps’ (1976) analysis of individuals 
included a number of price-related variables not relevant to our 
setting, as well as income, family size, education, age, sex and race, 
self-perceived health status and disability days, ratio of beds to 
population, ratio of physicians to population, and a rural/urban 
variable. Horne's (1978) analysis using the family as the unit of 
observation includes variables to distinguish family composition, 
welfare recipients, age of the household head, family size, and 
income. Our analysis does not explicitly include health status or 
need variables, because the survey did not collect such information. 
It is not clear to us, however, that this is any worse than using ex 
post self-reported perceived health status or disability days to 
proxy ex ante health status. 
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TABLE 18 


Variables used in use and benefit equations 


Dependent variables 


P(ADM) 1 if any member of family was admitted to hospital during 
year; O otherwise 
DAYS Total days of hospitalization for all family members 
BFT; Total hospital benefits for all family members based on 
cost estimates: 
j= et = CrDOW 
2 - CPDHS 
3 = IPDHS (as described in Chapter 3) 
4 - MCD 


Explanatory variables 


INC - family income 


INC1 1 if $0 < INC < 3999; 0 otherwise 

INC2 1 if $4000 < INC < 7999; 0 otherwise 

INC3 1 if $8000 < INC < 13,999; 0 otherwise 

INC4 1 if $14,000 < INC < 19,999; 0 otherwise 

INC5 1 if INC > $20,000; 0 otherwise 

INC6 1 if family income is not known; 0 otherwise 

FAM - OHIP family composition 

FAM1 1 if a married couple with no children; 0 otherwise 

FAM2 1 if a married couple with one or two children; 0 
otherwise 

FAM3 1 if a married couple with three or more children; 0 
otherwise 

FAM4 1 if one person only; 0 otherwise 

FAM5 1 if a single parent with children; 0 otherwise 


HAGE - age of head of household 
HAGE1 1 if 18 to 34 years of age; 0 otherwise 
HAGE2 1 if 35 to 49 years of age; O otherwise 
HAGE3 1 if 50 to 64 years of age; 0 otherwise 
HAGE4 1 if 65 years of age or more; 0 otherwise 


BDPOP - acute care beds per 10,000 population in county where family lives 


DRPOP - practising physicians per 1000 population, in county where family 
lives 


HEDU - education of head of OHIP family 
HEDU1 1 if not passed high school; 0 otherwise 
HEDU2 1 if only graduated from high school; 0 otherwise 
HEDU3 1 if has technical training or some college or 
university education; 0 otherwise 
HEDU4 1 if graduated with university degree; 0 otherwise 
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TABLE 18 continued 


REMP - employment status of head of family 
REMP1 1 if self-employed or employed full-time; 0 otherwise 
REMP2 1 if employed part-time, laid off, or unemployed; 0 
otherwise 
REMP3 1 if retired or disabled; 0 otherwise 
REMP4 1 if full-time student or housewise; 0 otherwise 


SDOC 1 if family members have a regular personal physician who 
is a specialist; 0 otherwise 
SCOV 1 if family has supplemental hospital insurance coverage; 
0 otherwise. 
a A family is assigned an SCOV value of 1 if its respondent answered 
'yes' to either of questions 5(b) or 5(c) (see Manga 1978, 168). 


where ® (x) is the cumulative normal function (see appendix); 


DAYS = Do + b, INC ve boFAM sf bjHAGE + b,BDPOP + b,DRPOP 
+ beHEDU F b JREMP + beSDOC 5 bgSCOV; and @) 


BPT. = do; us d, INC . d,,PAM 7 d.,HAGE 3 d,,;BDPOP is d,,DRPOP 
+ d¢,HEDU a d7.REMP - dg; SDOC tf dg;SCOV. 3) 
CS Tee 


Each independent variable, with the exception of BDPOP and DRPOP, 
actually represents a set of dummy variables.2 Thus, INC denotes income 
class and comprises the six-class breakdown used in Chapter 4. The set 
of families contained in each cell for each variable is outlined in Table 18.3 

The dependent variable for equation (1) represents the first stage of 
the utilization process - probability of at least one family admission to 
hospital. Equation (2) is the utilization segment of the model, while 
equation (3), which is really four separate equations, comprises alternative 
specifications of the hospital benefits model. The values of all variables 


ys BDPOP and DRPOP were the only independent variables for which data 


sources allowed us to create continuous variables. All other such 
variables were derived from survey responses. 
Be Of course one cell from each set of dummy variables is dropped at the 


model estimation stage to avoid collinearity. See Manga (1978, 88-90) 
for a justification of the use of dummy variables. 
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are for the twelve-month study period. 

The following section discusses the conditions under which equa- 
tion (1) would be redundant (i.e. if we could not reject the hypothesis 
that the same variables have the same weights in each stage of the 
utilization process). Before turning to that issue and to other analytic 
questions, we consider briefly some plausible expectations about signs and 
ordinal rankings within groups of variables for the model's parameters. 

When there is universal public hospital insurance and essentially no 
direct out-of-pocket costs for hospital care,* the traditional 'enabling! role 
of income disappears. Unless there are less direct influences, one might 
reasonably expect income class to have no significant impact on the dis- 
tribution of hospital benefits. That would not be inconsistent with the 
results presented in the previous chapter, for benefit incidence is 
indicative only of correlative patterns. 

Income has been postulated to affect the use of services in a number 
of 'non-enabling' ways. It has been argued that wage income is inversely 
related to use because of the opportunity cost of lost work time (Grossman 
1972). If we come at this from the other end, hospitalization itself may 
reduce income (Luft 1975), particularly among those without sickness and 
disability benefits. Income may also interact with education since ‘high 
income families tend to be better educated, and hence might well be more 
cognizant of the benefits to be derived from early detection of illness 
and/or maintenance of good health' (Horne 1978, 135). In short, there are 
indirect reasons for believing that family income might be inversely related 
to hospital use and benefits in the setting for our analysis. 

To the extent that the age of the family head is a proxy for the age 
structure of the entire OHIP family, this variable is primarily a 'pre- 
disposing! variable. But because the ability to perceive illness and a 
family's reaction to symptoms are likely to change with aging, the variable 
also has a 'need' component (Andersen 1968). In any event, one would 
expect that a family's age structure would be an important determinant of 
its use of hospitals. In particular, we might expect the HAGE4 coefficient 
to be the largest of the group, followed by either HAGE3 or HAGE1, 
depending on the extent of the maternity influence. In particular, HAGE1 


4 Indirect costs may, of course, remain. Travel time and costs and 
queuing time will not be equally distributed by region, but their 
distribution by income class is unknown. 
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would be expected to be relatively more important in the probability of 
admissions equations. 

Similarly, family composition will reflect not only a family's stage in 
its ‘life cycle! (Horne 1978, 124), but also the availability of support in 
the family. While by reason of sheer numbers one expects the probability 
of hospitalization to increase with family size, it may also be reasonably 
argued that, for any given illness requiring hospitalization, members of 
large families will incur shorter hospital stays than members of smaller 
families. Thus, while hospital use would be expected to increase with 
family size, we would not expect a linear relationship. Families in the 
FAM3 group would be likely to rank highest in both probability of admis- 
sion and in use and benefit, and FAM2 members would probably be second. 
The ordinal relationship of FAM1 and FAMS is difficult to guess, but FAM4 
might be expected to show the lowest parameter in all equations. 

The employment status of the household head is included as a proxy 
for a number of potential contributing influences. As noted above, part- 
time, unemployed, or student status reflects a low opportunity cost in lost 
wages, although sickness and disability benefits may mean a low wage 
opportunity cost for those fully employed as well. Depending on the type 
of work, 'professional/career advancement' opportunity cost may be a more 
significant factor than short-term lost wages. 'Retired or disabled' proxies 
a component of health status as well as reflecting low opportunity cost. 
On this premise, one might expect lower hospital use by persons working 
full-time than by the unemployed, and particularly high use by the retired 
or disabled. 

The effects of education level on hospital use are cloudy at best. 
For medical services it has been argued that 'the more educated demand 
fewer episodes [of treatment] because they are also likely to possess more 
information about health matters that allows them to [treat themselves, 
but] ... it is at least equally likely that the more educated have a greater 
awareness of which symptoms require attention in addition to their likely 
greater knowledge of the availability of medical services’ (Stoddart 1975, 
86). In fact, even the direction of causality is unclear (see Manga 1978 
and Grossman 1975). As for the links between education and hospital 
care, for conditions severe or complex enough to require hospitalization, 
relative ability to treat oneself is probably not a relevant consideration. 
On the other hand, the better-educated may be more aware, not only of 
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symptoms signifying a need for hospitalization, but also of the inherent 
dangers of hospital treatment itself. The jury is still out. 

The supply of beds tends to be highly correlated with bed use. That 
is not sufficient justification, however, for including a bed supply variable 
among the independent variables in a model of this type. As Horne (1978, 
23) notes, its inclusion rests not on the hypothesis that ‘bed supply 
represents (as it ultimately must) a constraint on bed use, but rather that 
bed supply is itself a key determinant of bed use.' Since our setting 
precludes a 'supply increase > price fall > increase in quantity demanded' 
chain of events by reason of the absence of direct charges (not to mention 
the potential role of the physician), we can test for a 'pure availability 
effect! (Feldstein 1971), which is 'produced in non-standard fashion by a 
rightward shift in the supply curve which induces a corresponding right- 
ward shift in the demand curve’ (Horne 1978, 24). When there are no 
direct price effects, 'the proposition that the supply of beds creates its 
own demand' is not ambiguous and can be tested without 'a demand 
function for hospital care in which both price and availability are 
explanatory variables’ (Feldstein 1971, 30-1). In point of fact, however, 
the very suggestion of a pure availability effect implies that one would be 
estimating a utilization function, not a demand function (Stoddart and 
Barer 1981). After all, at least some non-price-reaction effect will work 
through the physician's role in determining admission and length of stay. 
At any rate, a positive coefficient on the BDPOP variable would be con- 
sistent with an operative pure availability effect. 

There are numerous stories one could tell about the effect of the 
supply of physicians on hospital use. It could be argued, for example, 
that where there is a low density of physicians patients do not make 
contact with doctors as often and therefore will be hospitalized less often 
for conditions discovered in the course of routine investigations. Alter- 
nately, one could suggest that a high density of physicians makes non- 
inpatient treatment of routine conditions or investigative work-up more 
prevalent than in less urban areas. It has even been suggested that 
physicians at times admit or retain patients in hospitals in order to 
‘protect' their allocation of admitting privileges (Harris 1977). 

It is difficult to predict which effect(s) will dominate, but a positive 
relationship between BDPOP and use would lend support to the first and 
last suggestions. 
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Finally, since a large proportion of hospital admissions are channelled 
through specialists, families with a regular specialist might be expected to 
incur greater hospital costs than their counterparts that have no family 
doctor or consult a general practitioner. We would not expect SCOV to 
have any significant impact on the probability of admission, unless having 
supplemental hospital insurance is viewed as an ex ante health status 
proxy. If the families with higher expectations of a need for hos- 
pitalization tend also to be the most frequent purchasers of supplemental 
coverage, and if those families subsequently require more hospitalization 
than their socioeconomic peers, then we would of course expect a positive 
parameter estimate in all equations. In addition, once admitted, a patient 
in a ward bed may exert greater pressure to be discharged than a similar 
patient in a semi-private or private room. A more significant positive 
coefficient might therefore be expected in equations (2) and (3) than in 
equation (1). 


ISSUES IN MODEL ESTIMATION 


Although most families receive some medical care each year, hospitalization 
is a comparatively rare event. As a result, any random sample of families 
will include many with no hospitalization. Where hospital use and benefits 
form the dependent variables for a model such as the one used here, those 
dependent variables will often take on the value of zero. 

Of the 1290 families constituting our data set, less than 30 per cent 
incurred any hospital costs. From a model estimation perspective, this 
situation clearly violates the assumptions of normal least squares 
regression, (that is, normally distributed errors and homoscedasticity ) . > 

Accordingly, it was necessary to use a refinement of the usual model, 
designed to handle data sets characterized by a frequency distribution 
with a concentration point at zero. Here we discuss briefly the various 
methods considered. Analytic detail is confined to the appendix. 


5 Note that it is the almost 70 per cent of families with no hos- 
pitalization, rather than the ‘either-or' nature of hospitalization, 
that undermines the use of ordinary least squares estimation. If 
every family experienced at least one hospital separation, hos- 
pitalization would be no less an '‘either-or' event (in the sense that 
negative values for the dependent variable would be precluded), but 
the distribution of days' stay could be fairly normal. 
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One possible method of estimation is Tobit analysis (Tobin 1958). An 
example of its use may be found in Davis and Reynolds' (1976) analysis of 
access to medical and hospital care under Medicare and Medicaid in the 
United States. Tobit analysis assumes an underlying normal distribution 
and then replaces all negative values with zeros. Parameter estimation and 
significance testing are conducted using maximum likelihood estimation. 
For the present study, this model was considered and found wanting (see 
appendix). Instead, a two-stage estimation procedure was adopted, for 
reasons outlined in the previous section. In particular, the Tobit model 
would impose equivalent parameters for the admission and stay stages of 
hospitalization, whereas the two-stage method allows an added dimension of 
flexibility. 

The first estimation stage relates our independent variables to the 
probability of admission (equation 1). The second stage considers the 
impact of those same independent variables on the extent of use and the 
amount of benefits for families that incur some hospitalization. Implicit in 
this formulation is the assumption that the covariates (set of independent 
variables) that are important in determining admission may not have the 
same effect on hospital use for families with admissions. The difference 
may be in direction or magnitude. 

In the appendix, two different two-stage estimation techniques are 
discussed - Probit plus truncated normal; and Probit plus ordinary least 
squares. For theoretical and analytic reasons, outlined there, the latter 
method was adopted and the results of the next section are based on it. 


QUANTITATIVE RESULTS 


Stage one - Probit analysis 


The Probit model assumes that covariates affect the probability of 
admission as described in equation (1). The parameter estimates are 
presented in Table 19. To test for the significance of INC, for example, 
one compares the full model to a model that omits the set of INC dummy 
variables. In this analysis it was found that after we had adjusted for 
other covariates, the family income variable is not important in predicting 
admission (X75) = 3.14). The significant covariates were FAM1, FAM4, 
DRPOP, and REMP1. This implies that single-person families (FAM4) and 
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TABLE 19 


Parameter estimates from Probit model: regressing the probability of 
admission on selected covariates using the whole sample (n = 1290) 


Covariate Coefficient t-statistic 
Intercept c= ON IP 0.30 
INC1 =-0.20 0.99 
INC2 =0.229 -1.54 
INC3 -0.17 -1.06 
INC4 =0.23 pay! Sees 1S) 
INC5 =O\x25 -1.47 
FAM1 -0.45 -2.37%% 
FAM2 0.07 O59 
FAM3 O225 7A 
FAM4 -0.78 -3.90%* 
HAGE1 0236 2.00 
HAGE2 OF19 1.06 
HAGE3 0.23 eee 
DRPOP -0.18 -2.57%* 
BDPOP 0.06 10 
HEDU1 -0.04 1.33 
HEDU2 0.05 0.36 
HEDU3 (nel 0.92 
SDOC 0.18 1.29 
SCOV 0.10 BES. 
REMP1 -0.44 =25320% 
REMP2 -0.28 = hele 
REMP3 0.30 P43 


ot 
7 


. Significant at 0.01 level 
*“* significant at 0.05 level 
Ax? (5) for income = 3.14 


couples without children (FAM1) would have a significantly lower pro- 
bability of admission than families of other compositions when all other 
determinants of admission are taken into account. This concurs with what 
was suggested by the cross-tab results in Chapter 4 and our discussion 
earlier in this chapter. Similarly, it is reasonable for families headed by a 
self-employed or fully-employed adult (REMP1 families) to have a lower 
probability of admission. Such families are likely to have better health 
status and greater opportunity cost of illness than families in the other 
employment categories. We argued earlier that the relationship between 
the supply of physicians and the probability of at least one admission 
could be positive or negative. We found the effect to be negative and 
surprisingly significant. While we are unable to offer any definitive 
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explanation, this effect may reflect a phenomenon noted earlier - where 
there is a high density of physicians, patients come in contact with 
physicians more frequently than elsewhere (Manga 1978), and consequently 
conditions that would eventually require hospitalization if not attended to 
may be detected sooner and treated on a non-inpatient basis. 

While no other covariate proved to be significant, we note that both 
the sign and relative magnitude of the coefficients in Table 19 generally 
conform to our expectations. Thus the signs on both the FAM2 and FAM3 
variables are positive and the coefficient on FAM3 is the larger of the two. 
Similarly, both SDOC (family members have a regular personal physician 
who is a specialist) and SCOV (family has supplemental hospital insurance 
coverage) are insignificant determinants of probability of admission. 

The fact that income is not significant implies that when account is 
taken of all other determinants of probability of admission, income itself 
does not influence this probability. If there is an opportunity cost effect 
not captured by REMP, there is less reason to expect it to influence the 
probability of admission than length of stay once admitted, because the 
opportunity cost will increase with time away from productive employment. 
There is a positive relationship between bed supply and admission, but it 
was found to be insignificant. For reasons explained above, we had no 
expectation about the effect of education on admission. The Probit 
regression reflects this unclear and insignificant relationship between the 
two variables. 

The decision to admit a patient to hospital is almost exclusively made 
by a physician, and this decision is presumably made on the basis of 
medical need. The nature and course of treatment, too, are largely 
dictated by the specifics of the medical problems of the patient. However, 
to some extent, location of treatment (hospital or non-hospital) and 
particularly of convalescence may be influenced more by the economic and 
social situation of the patient than was the admission decision. Many 
factors may be relevant. Does the patient get sick-leave? Is the hospital 
a more pleasant place than the patient's home? Does the patient have 
relatives to care for him or her at home? Does the patient have access to 
home care, a nursing home, or other long-term care institutions? These 
and related questions often determine whether a patient spends more time 


in hospital than seems necessary for purely medical reasons. 
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Stage two - ordinary least squares 


To analyse the variation between families in hospital use and benefits, we 
have specified two statistical questions. First, how is the probability of 
admission related to the socioeconomic and demographic characteristics of 
those families? Second, how is the variation in use and benefits related to 
the same socioeconomic and demographic variables? 

The data used to address the latter question contain no negative 
values. The benefit and use variables are more likely to be sufficiently 
continuous and the error term sufficiently normal that one may safely use 
the ordinary least squares technique of estimation on the subsample of 
families with one or more admissions. Normal linear regressions were 
performed on each of equations (2) and (3) (five equations in all) for the 
377 families with admissions. The parameter and t-statistics appear in 
Table 20. 

One of the most striking pieces of information in this table is the 
magnitude of the R's, Cross-sectional analyses of this type, which look 
at use and expenditures in the health sector and include no personal 
health status measures, have traditionally reported low values for ne or 
for other goodness of fit measures (Beck 1974, Manga 1978, Acton 1975, 
Davis and Reynolds 1975, 1976, Horne 1978). On the other hand, 
although the R2 values of Table 20 show that a good deal of the variance 
remains to be explained, they are relatively high values for this kind of 
cross-sectional study. 

The equations using dependent variables based on CPDHS, IPDHS, 
and MCD generate marginally higher R2 values than those based on days' 
stay (or CPDOW). This seems to suggest that the refinement of using 
hospital-specific cost measures improved upon the use of province-wide per 
diems but that moving through inpatient- and diagnosis-specific modifi- 
cations did not generate additional explained variance. 

We turn now to the impact of groups of variables. Table 21 indicates 
the groups that were significant; that is, the groups of variables for 
which variance within groups was a significant determinant of the variance 
in each of our five dependent variables. In our analysis of different 
estimation techniques, we used OLS and Tobit methods to estimate para- 
meters for the whole sample (n = 1290). In both cases income turned out 
to be an insignificant explanatory variable. As Table 21 shows, the 
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TABLE 21 


F values for each variable group for OLS regressions of Table 20 (n = 377) 


STAY CPDOW 
INC 3.93% 
(54.354) 
FAM 9.58% 
(4,354) 
HAGE L287 
(33354) 
HEDU 0.34 
(39354) 
SDOC 3345 
(1,354) 
SCOV 5.92%*%* 
(1,354) 
DRPOP 4.20*% 
(13354) 
BDPOP 0.34 
(1,354) 
REMP 12.04% 
(35354) 


NOTE: degrees of freedom are in parentheses 


* Significant at 0.01 level 


“x Significant at 0.05 level 
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application of such estimation techniques to samples not well 
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2.04 


0.34 


6.95* 


3200 


4.95% 


17.78% 


suited to the 


assumptions inherent in their use can (and in this case does) generate 


misleading results. In fact, Table 21 is interesting in two respects for the 


income variable. First, when hospital use is viewed as a two-stage process 


and attention is focused on the experiences of families that have members 


admitted to hospital, we see that income is a significant determinant of 


variance in hospital use and benefits. 


Second, 


as the F-statistics for 


income illustrate, the degree of confidence we may have in rejecting the 


null hypothesis that income is not significant shrinks slightly when we 
move away from using the simple benefit measure based on CPDOW. At a 


82 


Hospital benefits ($) 


Income class 


Figure 1 
Estimated means of hospital benefits by income group using 
CPDOW, CPDHS, IPDHS, and MCD 


99 per cent confidence level, one is able to reject the null hypothesis 
using the benefit measures based on CPDHS and IPDHS, while it can only 
be rejected with 95 per cent confidence for the equation based on MCD. 
Still, such a critical level suggests that income is important for the hos- 
pital users. 
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The shrinking significance of the income variable as one moves to 
more precise cost weights is illustrated also in Figure 1, where the 
estimated mean benefits are plotted by income class for each of the four 
benefit measures based on cost per day. These mean values were deter- 
mined by setting the covariates other than income at their mean values and 
using the parameter estimates of Table 20 to generate income-class-specific 
mean benefits. 

More detail on the effect of income is shown in Table 20. There it 
can be seen that the parameter estimates on the $0-3,999 and $8,000-13 ,999 
income classes are significant (p <0.05), irrespective of which use or 
benefit measure is used. Thus, being in either of these two income 
classes seems to be a significant factor in explaining variance in hospital 
use among families with at least one admission. Although this is not what 
we expected, there are a number of possible explanations. If one looks at 
the results for the HAGE variables, it can be seen that the coefficients 
there, all of which are positive (and the one for HAGE3 significant), do 
not concur with what we might have expected - negative and significant 
coefficients at least on HAGE1 and HAGE2 since HAGE4, the aged group, 
is dropped. Instead, those results suggest that the hospitalized families 
with the oldest heads will, other things being equal, use less hospital care 
than the families in HAGE1 and HAGE2, and significantly less than those in 
HAGE3. Also surprising is the result in Table 21 that, as a variable 
group, variance in age of head of household is not a significant factor 
underlying variance in hospital use among user families. Since it is known 
that a large proportion (around 40 per cent) of families in HAGE4 are also 
in INC1, the significant parameter on the latter may be indicative of that 
interrelationship. ® 


6 This correlation may raise questions about the absence of interaction 
terms in our analysis. However, correlation and causal interaction 
are two different phenomena. In the extreme, for example, one might 
have almost every family with a head at least 65 years old also being 
in the lowest income class (i.e. nearly perfect collinearity). This 
certainly does not logically require a different income effect for 
older families in that income class than for all other families in the 
same income class, although that may be the case. Nevertheless, the 
reason for the lack of interactive analysis in this study was in- 
sufficient sample size. We could think of no a priori basis on which 
to choose a few interaction terms from among the many possibilities. 
Although the inclusion of large sets of these terms would not, 
strictly speaking, have absorbed all our degrees of freedom, we could 
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In addition, the strength of the INC1l parameter may simply reflect 
the lack of health status and severity of disease standardization. Although 
we have isolated the families that use hospitals, and built in case-mix cost 
variance, it is possible that, for any given diagnosis, the poor need 
hospital treatment for cases of greater severity. This may be simply 
because they let symptoms progress further before seeking treatment, or 
because when they do get sick, they have weaker recuperative powers 
than members of other income classes. 

As for the significance of the parameter estimate on INC3, the only 
explanation we can offer is that this income group includes a dispropor- 
tionate number of families with women in their peak fertility years who, 
with their children, use hospitals relatively often. Manga (1978) found 
that on a family basis this income class had the highest expenditures 
related to birth. Our Probit results in Table 19 show INC3 to have a 
larger coefficient (although not significantly so) for probability of at least 
one admission than the other four income groups. 

We turn now to family composition. Because of the aggregative effect 
of family size on per family hospital use, we expected the parameter for 
FAM3 to be positive and significant, FAM2 to show the second largest 
parameter, and FAM4 the lowest parameter. This, not surprisingly, is 
borne out by the results in Table 20. As Table 21 shows, family size is a 
significant determinant of variation in hospital use and benefits for families 
that received some hospital care; and variation in use and benefits of the 
largest (FAM3) and smallest (FAM4) families in relation to the rest is the 
driving force behind the significance of that variable group. 

The HAGE parameters are puzzling. Rather than negative and 


easily have created situations in which there were as many degrees of 
freedom in the error as in the model, which would have placed the 
stability of all our coefficients in doubt. In addition, the total 
number of observations for particular cells of the interaction vari- 
ables becomes very small in many instances (e.g. for user families 
whose head is 65 years or older with income above $20,000). If one 
tries to avoid these problems by creating more aggregative interaction 
terms, then one faces yet another type of Statietical problen = 
possible correlation among the interaction terms and the basic vari- 
ables used in constructing them. Finally, while it is impossible to 
make direct inferences about hospital use from evidence about 
physicians' services, Manga (1978) found that interaction terms based 
on combinations of HAGE, INC, and FAM were always insignificant. 
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significant parameter estimates on HAGE1 and HAGE2 and at least a 
negative estimate on HAGE3, we see positive parameters on all three 
variables and 0.05 level significance on the parameter for HAGE3. One 
explanation based on the interaction of the HAGE and INC variables was 
mentioned above. Another and complementary explanation may be found in 
the strongly significant parameter estimate for REMP3 - the families with a 
retired or disabled family head. Again, since many REMP3 families are 
also HAGE4 families, the REMP3 parameter seems to be picking up some of 
the expected effect of HAGE4. The size and strong significance of the 
REMP3 parameter (which is reflected in Table 21 in the significance of the 
REMP group) may then be picking up some HAGEF4 ‘noise’ in addition to 
the expectations about opportunity cost. Interestingly, a similar pattern 
was found by Manga (1978) in his analysis of the use of physicians' 
services. . 

The lack of significance of the parameter on BDPOP suggests that we 
cannot reject the null hypothesis of no pure availability effect. DDRPOP is 
somewhat more difficult to sort out. It was suggested that a positive 
coefficient would lend support to Harris's (1977) theory that physicians in 
areas with an abundance of physicians ensure that the bed complement 
‘assigned' to them is kept filled in order that it will not be reduced. 
Another possible explanation, that the positive and significant coefficient 
may reflect a causal chain running from greater availability of doctors to 
more frequent contact with doctors to more frequent discovery of con- 
ditions requiring hospitalization, seems ruled out by the negative coefficient 
on DRPOP in the probability of admission stage. 

The earlier discussion of our expectations was unable to suggest a 
definitive direction for the HEDU variable (education of head of family). 
A number of possible links were noted along with the possibility that each 
might tend to cancel the effect of the other. Indeed, Table 21 shows that 
HEDU was not a significant determinant of variance in hospital use and 
benefits among families with admissions. 

This leaves SDOC and SCOV to consider. We suggested that SDOC 
and SCOV would both show positive parameters for this stage of the 
analysis, as indeed they do. These are the only two parameter estimates 
that are significant (p <0.05) in some equations but not in others. Thus 
SDOC is significant in the equations using benefit measures based on 
CPDHS and MCD, but not in the other three equations. In fact, the 
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coefficient becomes strongly significant (p <0.01) when the benefit measure 
based on MCD is the dependent variable, an indication that families that 
receive care regularly from a specialist tend to be hospitalized for more 
expensive conditions than average. Failure to use diagnosis-specific costs 
for benefit estimation will lead to underestimates of benefits for families 
with SDOC = 1. SCOV is significant until one gets to the benefits equation 
based on MCD; this perhaps reflects its role as a weak proxy for health 
status. In all cases the t-statistics hover around the critical (0.05) level, 
so that the flipping in and out of the 5 per cent significance range is not 
of paramount importance. It should also be noted that the relationship 
between SDOC and the hospital use and benefit measures may be 
‘associative’ rather than one of cause and effect. That is, persons who 
are hospitalized may be more likely to consult a specialist regularly than 
those who are not, by reason of their need for hospitalization. 

Before leaving this discussion of the interpretation of the OLS results, 
we return briefly to the income variable. Table 22 compares the use and 
benefit incidence results derived from the two methods used in Chapter 4 
and the present chapter. It is an amalgamation of Tables 11 and 14 and 
Figure 1 (whose basis is Table 20). As noted earlier, the use and benefit 
incidence estimates from OLS were calculated by using the parameter 
estimates of Table 20 to compute expected days' stay and benefits for an 
‘average family! with a number of different incomes. Thus, a hypothetical 
family characterized by the mean values for all variables other than income 
(based on the 377-family user sample) was placed in each income class in 
turn, and the expected use and benefits were computed for that family. 

Table 22 shows that the benefit incidence results are quite similar for 
the two methods. Even after we had standardized for the effects of the 
various socioeconomic covariates, the results by income class still show 
that the poor are the major users and beneficiaries. For the remaining 
groups there are only relatively slight changes in magnitude and order. 
But these results do show that some of the significant differences between 
income classes described in Chapter 4 were the result of income acting as 
a proxy for other socioeconomic variables. Irrespective of the dependent 
variable used in our regression analyses, the income group F-statistic is 
lower for the estimates based on regression analysis than for those deriving 
from the cross-tabulation analysis. Indeed, for the benefit equation based 
on MCD, the F-statistic drops below the 99 per cent significance level. 
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TABLE 22 
Alternative hospital use and benefit estimates by income class for families 
with one or more discharges, using cross-tabulation and OLS regression 
analysis 


Use or Type of INC] INC2 INC3 INC4 INC5 
benefit measure analysis ($) ($) ($) ($) ($) F 
BET, che pNP 1396 T2671 830 764 5 oe 
(based on CPDOW) OLS 2065 1246 1385 743 883 3.9% 
Difference 
(CT-OLS) +147 150 -144 +87 -119 
BET, ors LISEEPSIS ay ORS 7e 642 4.3% 
(based on CPDHS) OLS 1548 1054 $253 750 730 Cee ey 
Difference 
(CT-OLS ) +236 +201 -165 +28 -88 
BET, ome 1495 1036 895 635 536 4.7% 
(baSed on IPDHS) OLS 1326 885 1020 603 613 3.3% 
Difference 
(CT-OLS) +169 adie -125 $52 -77 
BT, cr", 744 541 Ash a 278 4.0% 
(based on MCD) OLS 590 471 ss bow 309 Byes: 2.8%* 
Difference 
(CT-OLS) +154 +70 -72 ang tS! -47 
DAYS! STAY cr 20.9 12 ss 1.225 8e 
OLS 19.5 11.8 liste al teak Pa 3.9% 
Difference 
(CT-OLS ) +14 HE. 4 -1.4 +0.8 =i 


* Significant at 0.01 level 

«* Significant at 0.05 level 

a CT means cross-tabulation 

b Estimated from OLS regression in Table 20 
c Derived from Table 11 


Comparison with previous Canadian evidence 


Whereas our Chapter 4 results were compared with those of Statistics 
Canada (1977) and Boulet and Henderson (1979), those studies did not 
undertake a causal analysis of use. The past evidence that may be com- 
pared to our results in this chapter is restricted to two studies. 

In a recent look at the patterns of hospital use by Saskatchewan 
families over the six years 1966-73, Beck and Horne (1980) do a similar 
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two-stage analysis that focuses on the effects of co-payment on the pro- 
bability of admission and total use for users. Unfortunately, they report 
only the results of the probability of admission equations for their entire 
model. Since they include a continuous income variable, their model is 
restricted to identifying linear effects. They report a significant negative 
parameter estimate, which indicates higher probability of hospitalization for 
lower-income families. Horne (1978) earlier reported similar results. 
However, we found no significant effect of income on the probability of 
admission (Table 19). 

Horne's analysis also investigated the effect of socioeconomic, demo- 
graphic, and price variables on a number of dependent variables, including 
aggregate days' stay and diagnosis-specific days' stay. We are only able 
to compare our results with the former, more aggregative analysis. Again 
income was entered linearly, and Horne found a significant negative impact 
of income on days’ stay per user family. As Figure 1 illustrates, our 
results agree in a very general way with those of Horne. 


SUMMARY 


The model of hospital use presented in this chapter is one that considers 
hospitalization as a two-stage process (probability of admission and length 
of stay once admitted). We have used Probit and ordinary least squares 
regression techniques respectively in the two stages. 

It was found that the probability of having at least one family member 
admitted at least once to hospital was not affected by income. In fact, the 
only significant variables were FAM1 (married couple with no children, 
negative impact), FAM4 (single-person families, negative impact), DRPOP 
(physicians per 1000 population, negative impact), and REMP1 (self- 
employed or employed full-time, negative impact). Among the families that 
had some hospitalization, income, family composition, physician supply, and 
employment status were important explanatory variables irrespective of the 
formulation of the dependent variable, and SDOC and SCOV_ were 
significant in a majority of the five equations. Within variable groups, the 
marginal impacts were most often in the direction that had been postulated. 

Table 22 illustrates two important points. First the straightforward 
cross-tabulation benefit incidence analysis of Chapter 4 typically overstated 
the benefits to the lowest income classes (INC1 and INC2) and understated 
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the benefits for the highest income group and INC3. In doing so it 
imparted a pro-poor bias to the differences between income classes in use 
and benefits for the user subsample, as reflected in the lower F-values for 
the OLS results in Table 22. 

The second point relates to the application of different weightings for 
converting use to monetary measures. The effect of increasing degrees of 
specificity is shown vividly in Figure 1. It is evident that the differences 
in benefits between income classes are less pronounced when the benefits 
are based on diagnostic information than when either the average pro- 
vincial per diem or the hospital-specific per diems are applied to days' 
stay. But BFT4 is not only the sole benefit measure incorporating 
diagnosis-specific information but also the only measure based on marginal 
rather than average costs. Thus the other three benefit measures imputed 
at least total inpatient operating costs to users of hospitals. When only 
the marginal costs are allocated to users, the differences in benefits 
between income classes become less significant. The use of average cost 
weights overallocates costs (benefits) to lower-income families with longer 
average lengths of stay. The diagnosis-specific weights for marginal costs 
also had the advantage of enabling us to determine that families that see a 
specialist regularly tend to be hospitalized for relatively expensive con- 
ditions. 

Whereas a straightforward OLS analysis or Tobit analysis of our 
entire sample (n = 1290) would have suggested that income is not a causal 
factor in explaining differences in hospital use and benefits, our two-stage 
investigation suggests that it is unimportant to the probability of admission 
but that it is a significant determinant of use for the families with 
admissions. Since the sign of the parameter estimates shows clearly that 
the effect is not one of economic restriction of access (i.e. we are not 
viewing evidence of an enabling income effect, which would show as a 
positive relationship between use and income class), the income parameter 
is reflecting an opportunity cost effect (i.e. the professional and wage 
costs of being ill) or is acting as a proxy for the impact of variables that 
were not included in this analysis (e.g. health status, severity of disease, 
and sex-specific biases in frequency and duration of hospital use). 

In fact, there are several important potential sources of bias in the 
analysis contained in this chapter, particularly in relation to the effect of 


family income. The first and most obvious is that, although we incor- 
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porated diagnostic cost differences in our benefit measures, we were 
unable to build in differences in severity of illness within diagnoses except 
insofar as length of stay is a proxy for severity. Secondly, while a 
number of our variables undoubtedly serve as partial proxies for health 
status (e.g. HAGE, REMP, and possibly INC and SCOV), it is generally 
recognized that the low R2 reported by this type of micro-analysis is due 
primarily to the absence of sound ex ante measures of health status. To 
the extent that the INC variable may be correlated with health status, the 
parameters for this variable are likely to overstate the income-attributable 
differentials between income classes (if low-income families have poorer 
health status). Of course, that is counteracted in direction, if not mag- 
nitude, by the strong possibility that those differentials are understated 
as a result of exclusions in the sampling process. It was noted earlier 
that families with institutionalized members had a lower than average pro- 
bability of ending up in our sample and that such a bias would likely be 
most severe in small, aged, and low-income families. 

Although the model in this chapter assumes an unambiguous direction 
of causation, one could in fact argue convincingly that a number of pur- 
portedly independent variables are dependent variables (the case of SDOC 
was one example noted earlier). Finally - and again we focus on the 
inferred 'exogenous' role of the explanatory variables - it is not certain 
whether sets of those variables are without causal links. Here we have in 
mind the well-known ambiguity related to the possible interaction of income 
and education. If, for example, income is partly determined by education, 
then a different statistical technique should be applied. It is not clear 
that further statistical refinements, however, would have been justified in 
view of our problems of the smallness of the sample and the absence of 
health status variables. 


Al 


6 
SUMMARY AND IMPLICATIONS FOR GOVERNMENT POLICY 


The principal objectives of this study have been (i) to establish and 
describe the patterns of hospital use and benefits by socioeconomic class in 
Ontario for a twelve-month period in 1974-5, (ii) to determine the relative 
importance of different socioeconomic characteristics in explaining the 
variation in hospital use and benefits across socioeconomic classes, and 
(iii) to introduce several different measures of hospital benefits and com- 
‘pare benefit incidence results using each. 

In Chapter 2 we reviewed briefly the empirical studies similar in 
scope to (i) or (ii) above under publicly financed hospital insurance. We 
noted the relative dearth of such studies in the United Kingdom, the 
United States, and Canada. The scarcity was attributed to the difficulty 
in obtaining data sets that are large enough and that link hospital use 
with the individual's or family's socioeconomic status, health status, and so 
on. In addition, we identified a number of conceptual and analytical 
issues with which this type of study must deal. Of particular note was 
the crude nature of hospital benefit measures (if any) used in past 
studies. In fact, in view of the limitations of our sample, the method of 
analysis in this study seems at least as important as the results. 

Chapter 3 placed considerable emphasis on the definition of the family 
unit used in our study, a definition unique (to our knowledge) to 
Ontario's health insurance plan. Among several other methodologic con- 
siderations that occupied our attention, the most notable were the con- 
struction of the data base and the conceptual and analytical issues sur- 
rounding hospital use and the measurement of benefits. We developed six 
different benefit measures by combining either days' stay or number of 
separations with various measures of per diem and per separation. costs. 

The empirical analysis consisted of two parts. Chapter 4 contains a 
conventional cross-tabulation analysis that yielded a detailed description 
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of patterns of hospital use in relation to three socioeconomic variables. 
The second part was an analysis of the importance of various largely 
socioeconomic family characteristics in explaining differences between 
families in hospital use and benefits. Part of Chapter 5 investigates 
empirically a number of analytic techniques that could be applied to this 
type of analysis. Ordinary least squares and Tobit techniques applied to 
our entire sample were rejected in favour of a two-stage process that used 
a Probit model to investigate the admissions process, and ordinary least 
Squares regression to analyse variations in hospital use among families that 
received some hospital care in the study period. 

The principal finding from the cross-tabulation analysis is that, 
although there are not significant differences between income classes in the 
frequency of hospitalization, the poor do make significantly greater use of, 
and benefit more from, insurance coverage of acute care hospitals in 
Ontario than other income groups, both on a per family and per capita 
basis. This result is primarily attributable to longer average lengths of 
stay, which, in turn, are a partial reflection of the high proportion of 
aged families in that income class. These results were maintained through- 
out our application of different benefit estimates, though progressive 
refinements to those estimates tended to reduce slightly the significance of 
the differences between income classes. We also found that the use and 
benefit differentials that do exist are for the most part a result, not of 
differences in diagnostic mix, but of the fact that the poor tend to be 
treated in relatively low-cost hospitals. The use of our various benefit 
measures also suggested that families with heads of 35-49 years of age 
were treated in relatively higher-cost hospitals, as were larger families 
(both of which were undoubtedly at least partly the same phenomenon). 
Single persons were more likely to be treated in lower-cost hospitals. 

Although we found no significant difference in family frequency of 
hospitalization by age of OHIP family head for our sample, when attention 
was focused on the subsample of families with some hospital treatment, a 
significant positive relationship was evident between hospital use and bene- 
fits and the age of the family head. On a per family basis, larger families 
are, not surprisingly, more frequent users of acute-care hospitals, 
although the single-person family shows the greatest benefits when the 
denominator is the individual rather than the family. 

These results generally conform to those of the studies we reviewed 
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in Chapter 2. In particular, our finding that there is an inverse relation- 
ship between family income and hospital use or benefits is in accordance 
with the findings of Statistics Canada (1977) and Boulet and Henderson 
C1979) 

In Chapter 5, income was found not to be a significant factor under- 
lying the probability that a family will have at least one hospitalization 
experience in a year. This may, however, be a result of possible 
exclusions from our sample of families with one or more institutionalized 
members at the time of sampling. Such exclusions are likely to be more 
prevalent among the aged and small families, which tend quite often to be 
one and the same. 

The importance of income class shown in the cross-tabulation results 
re-appears when the subset of families receiving some hospital care is 
subjected to the ordinary least squares utilization analysis. In Figure 1 it 
was shown that, again, the significance of the income-class-specific benefit 
differentials is reduced by using hospital-specific and diagnosis-specific 
marginal costs per day in computing benefit estimates. The pro-poor 
pattern however, remains intact. 

Of particular interest is the benefit measure based on MCD. The 
economic significance of this measure is that it does not confer or allocate 
the fixed cost component of hospital costs only to hospital users. These 
fixed costs are treated as a public good or a manifestation of ‘option 
demand! (Weisbrod 1964) and allocated implicitly to the entire insured 
population rather than just to the hospitalized population, as implied to a 
greater or lesser degree by the other benefit measures. 

Even the benefit estimates incorporating the diagnostic information are 
not the end of the possible methodologic refinements. It is both possible 
and likely that marginal costs vary not only across hospitals and diagnoses 
but also across age and sex categories within any hospital and diagnostic 
group. The method used in Barer (1981b) to generate the MCD figures 
for Ontario could be extended to estimate hospital-specific, diagnosis- 
specific, age-sex-specific marginal inpatient costs per day. These figures 
could be used to generate yet another set of benefit estimates, which could 
in turn serve as an alternative dependent variable. Perhaps a more 
valuable first extension, however, would be to apply the benefit measures 
developed so far to a richer, much larger data set such as the one used 
by Horne (1978) and Beck and Horne (1980). In addition, now that the 
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benefit incidence analyses of both the medical and hospital insurance 
programs have been completed, it remains to determine the tax incidence 
for the province by income class over the same period. Combining the 
three components will yield information on net fiscal incidence. 

Our study has used a cross-section (static) analysis, which con- 
sidered the patterns of use and benefit for the hospital insurance program 
in Ontario for a single year. Thus, we have not examined the changing 
distribution of hospital care over time. However, evidence from the 
Canada Sickness Survey of 1950 (i.e. for a period before the introduction 
of universal hospital insurance) revealed a pro-rich distribution of hospital 
use (Manga 1978), and evidence from the United States suggests a similar 
pattern. Therefore we can surmise rather tentatively that the introduction 
of such a scheme has increased the consumption of hospital services by the 
poor in relation to the non-poor, and to that extent it has been successful 
in fulfilling one of the principal objectives of public health insurance. 

The results of our analysis suggest a number of implications for 
government policy. First, the earlier benefit incidence study of the 
medical insurance component of OHIP (Manga 1978) found that families in 
the second-lowest income class ($4000-7999) were the lowest users and 
beneficiaries of medical services. Here we have found that that income 
class has low use and benefits in relation to the income class below it but 
also in relation to the one immediately above it. Combining these results 
suggests that families in the $4000-7999 income class were one of the 
lowest, if not the lowest, income class beneficiary group in the entire 
Ontario Health Insurance Program. Yet a number of families in this income 
group are surely what one would describe as the working poor - barely 
above the cutoff point for exemption from OHIP premiums. That these 
premiums are essentially a regressive tax and are subject to a number of 
other criticisms has been well documented recently (Ontario Economic 
Council 1979, Barer, Evans, and Stoddart 1979). The regressivity of 
those premiums is all the more conspicuous in the light of the benefit 
incidence pattern of OHIP suggested by Manga's (1978) results and by the 
present study. 

Finally our analysis also suggests that any scheme of direct charges 
linked to health service benefits - a variant of a tax scheme proposed by 
the Ontario Economic Council (1976) - will be subject to benefit measure- 


ment difficulties, apart from economic considerations that suggest that the 
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idea is unworthy of implementation (Barer, Evans, and Stoddart 1979). 
The more sophisticated hospital benefit measures are difficult to establish 
on a regular basis and they, too, need further refinement. Moreover, the 
distribution of such a tax burden would depend upon which measure was 
used. The results presented here suggest that the cruder the measure 
chosen, the more regressive (anti-poor) the burden would be, because the 
cruder measures have tended to overstate the hospital benefits received by 
the poor. 
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APPENDIX 
ESTIMATION TECHNIQUES 


Regression analysis attempts to measure the association between a 
dependent variable and each of several covariates. The necessary mathe- 
matical and statistical assumptions are well know, and since they all hold 
only rarely, vague references are often made to robustness and the central 
limit theorem. While some of this faith is justifiable, robustness has no 
clearly delineated boundaries. At some point one can no longer appeal to 
these 'escape' conditions. Yet that point is often vaguely defined. A full 
analysis would emphasize the distinction between violating the assumptions 
relating to parameter estimation on the one hand, and significance testing 
on the other. Robustness is, for example, particularly suspect when the 
error distribution is not two-tailed (for example, exponential distribution). 

This appendix presents the various estimation options that we con- 
sidered for our data set. We start with the naive application of ordinary 
least squares, then discuss the Tobit model and two-stage options, and 
finally describe the two-stage model that we adopted (Probit plus OLS). 


ORDINARY LEAST SQUARES 


The data set that we used, which contains a heavy concentration of zero 
values, violates two assumptions implicit in the application of ordinary least 
squares estimation - normally distributed errors and homoscedasticity. 
The attraction of this method, and thus the reason for the frequent appeal 
to robustness and the central limit theorem, is that it is straightforward to 
apply, easy to comprehend, and generates results that can be easily 
interpreted. 

Results of applying this method to our full data set (n = 1290) are 
presented in Table A.1 for one of the four formulations of equation (3). 
The dependent variable is estimated hospital benefits per family, using 
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MCD (marginal hospital-specific and diagnosis-specific inpatient per diems) 
as the cost weight for computing benefits. 

This analysis yielded an Ro of 0.124 and a partial F-score on the 
income variables of FOS 1267) = 1.55 (p = 0.17). One can have only very 
slight confidence in the validity of these results, however, owing to the 
assumptions required for the analysis. 


TOBIT AND TWO-STAGE ANALYSES 


The Tobit model, which was developed by Tobin (1958) to explain expen- 
ditures on luxury items, allows for a concentration of zeros and a spread 
of positive values. The mechanism for obtaining Tobit values assumes that 
observations, positive and negative, are generated from an underlying 
normal distribution. Negative values are then replaced by zeros (see 
Figure A.1). This model allows a mathematical formulation for observations 
that have a concentration point (in this case zero) in addition to values 
distributed over a continuous scale. 

The Tobit model, if applied to hospital days' stay, assumes that, as py 
(the mean of the underlying normal distribution) increases, there are two 
consequences: (1) the probability of admission will increase, and (2) the 
mean length of stay for those admitted will increase. This is a strong 
assumption. It implies that the effect of income, say, on the probability 
of admission will be the same as its effect on days' stay for families with 
admissions. As is shown below, the assumption appears untenable. A 
more general model would estimate separately the relationship between 
income and the probability of at least one admission, and then investigate 
the effect of income on length of stay for the subsample with admissions. 

Let a; be a random, N Ch; , 6) variable. For the Tobit model specif- 


ication, 
Y,= 2) if a> 0. 


The covariates (X D enter the model through Hi; 
H; = by) + b, X ech: bare 
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TABLE A.1 
Regression results using OLS and Tobit, with BET), (see Table 18) as the 
dependent variable (n = 1290) 


OLS Tobit 
Variables coefficient T-statistic coefficient 
Constant -187.6 -1.62 -255 
INC1 Pee | 0.80 79 
INC2 ate ai Oc a5 -174 
INC3 74.8 Le26 -31 
INC4 4.4 C207, -116 
INC5 933 OFS -214 
FAM1 759.4 -1.24 -258 
FAM2 Le | 0.95 119 
FAM3 122-2 2.38%% 255 
FAM4 -121.6 -2.54%% -644 
HAGE1 262.0 5.56% 194 
HAGE2 PWS eA 4.64% 61 
HAGE3 264.6 5.78% 123 
DRPOP -9.9 “0.52 -86 
BDPOP par SS) 1.29 48 
HEDU1 O10 0.94 -48 
HEDU2 62.0 1.59 15 
HEDU3 12*+0 0.34 -119 
SDOC 126.20 3.40 132 
SCOV 52a 2.39% 129 
REMP1 -106.1 -1.83 -475 
REMP2 -85.4 sb gl -394 
REMP3 370. 1 6.07 21f 

Rowe Oo124 o = 902 
For INC, F 51267) Soop 20st) soe Oey 


Significant at 0.01 level 
er oileniiicant at 0:05 level 
Significance indications based on two-tailed tests 


Let o(x) = exp (-x?/2)//2n 
x 
and let $(x) =| p(t) dt. 
Then E(Y;) = p, (y/o) + o6(H,/0), 


Prob(Y,>0) = if 0((x-1,)/0) ax 


pe) 


Frequency 


aa Days’ stay 
Normal distribution 


Frequency 
p Days’ stay 
Tobit model 
Figure A.1 
=e: -(-y,/0) 
= (y;/0) ’ 


and the likelihood contribution of a Tobit observation Y; is 
oCCY; - H,)/o)/o ifs SD 
(-y,/o) if Y; = 0 CL) 


Thus it can be seen that as Hi; increases, the probability that ¥,0 
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increases. Also, the mean value of the non-zero Y,'s increases. The 
Tobit model assumes that the parameters of the underlying normal dis- 
tribution that determine the probability of an expenditure, (y/o), are the 
same in sign and magnitude as the parameters that determine the quantity 
spent (for Y,'s oO). 

There is no obvious reason to question this assumption when 
analysing expenditure on luxuries. But the situation for hospital care may 
be quite different. For example, younger persons may be admitted 
relatively frequently to hospitals as a result of accidents, but once 
admitted may heal relatively rapidly as a result of their youth. It is, in 
any event, not clear whether the Tobit model is suitable for health care, 
although it has been applied to it (see, for example, Davis and Reynolds 
1976). The results for our data set using the Tobit estimation are 
reported in Table A.1. Income was not a significant variable O65) = 
Gt): 

The appropriateness of the Tobit model may be tested using a log- 
likelihood ratio test. The contribution to the likelihood from an observed 
Tobit Y; was noted above in equation (1). Now, the Tobit model gen- 
eralizes naturally into a two-stage model - a Probit to determine the pro- 
bability of admission and a truncated normal to model the days' stay of 
families with at least one admission. The Probit model has likelihood 


1 - (-y,/0) if Y; sg 
(-y,/0) if Y; = 0. (2) 
The truncated normal is defined here to have likelihood 


occy; = H/o) 
Ibo = ee if Y; 20.3 (3) 
o6(u,/o) 


If the means, Hye in the three models are equal, then we see that the 
Tobit likelihood, L., is the product of the Probit and truncated normal 
likelihoods. The appropriateness of the Tobit may be tested by comparing 
the log-likelihoods obtained by fitting Probit and truncated normal sep- 
arately. 
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Suppose there are s covariates, X., for each observation, and let 
MLL, MLL, and MLLon be the maximum log-likelihoods for the Tobit, 
Probit, and truncated normal models, respectively. Note that MLL has s 
covariates because the H.'s cannot be estimated independently of o. MLL. 
and MLL on each have s + 1 parameters (including o). If the Tobit model 
is appropriate, then the test statistic AMLL = 2(MLL,, + MLLoy ~ MLL.) 
is a xy“ random variable on s degrees of freedom. This tests for the 
equality of the parameters in Probit and truncated normal models; if they 
are equal, then the Tobit is appropriate. 

When the three models were fitted to the same set of data, the results 
were: 

Tobit Probit Truncated Normal 


Max. LL -3489 .00 129.60 =2679.89 


The test of at of the Tobit compares MLL = 167.02 to the percentage 
points of a x2 (23) (there are 23 covariates ues the intercept). The 
difference in MLL's is an extreme value for a MC distribution with twenty- 
three degrees of freedom. Therefore, we reject the null hypothesis, i.e. 
the Tobit model. 

Since AMLL shows that the Tobit model is inappropriate, the data 
must be analysed in two stages. One could use separate Probit and trun- 
cated normal models, but the truncated normal is difficult to contend with 
from the point of view of numerical analysis. The estimation procedures 
frequently diverged to a point where (x) could no longer be computed. 
Since the truncated normal only arises because of the Tobit, ordinary least 
squares is used in this study to analyse the non-zero values; the results 
based on that two-stage estimation are contained in Tables 19 and 20. 
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